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PREFACE 


Having been much interested In the phenomena of the physics of the earth, 
the author, in offering to his readers a second edition of his work, “On tin* 
Inlluence of the Blue Color of the Sky in Developing Animal and Vegetable 
Life,” may be indulged in his introduction into this preface of some views that 
his observations have led him to entertain relative to the variations of tempera¬ 
ture, and changes of our seasons, which are in harmony with the subjects treated 
by him in this work. 

The first edition of the following memoir was printed for distribution 
among scientific and literary institutions, and among persons of culture, for tlu* 
purpose of attracting the attention of those for wiiom it was intended, to tin* 
subjects of wiiich it treats. It was hoped that its publication w r ould invite 
investigation into the nature, composition, and influences of those great forces 
which, in the poverty of our language, we call imponderables, that js to say, not 
to be weighed in the balance, and consequently never to be found wanting. 
This expectation is likely to be realized, if we may judge from the general 
interest that appears to be taken in the memoir, which has been manifested in 
the numerous applications that have been made to the author, from various 
parts of our country, for copies of it. The edition has now been distributed, 
yet so many persons wdio have applied for copies of the memoir are still without 
it, that it has been deemed advisable to issue another edition. 

% by a course of study, and observation of the great forces of nature, as 
they are exhibited, not in the laboratory, upon the minutest scale, but in those 
grand operations by wdiich physical changes are at every moment developed 
before our eyes, we can succeed in penetrating the mysteries of their origin, 
of their evolution, of their application, and of their reciprocal conversions into 
each other, w r e shall become indeed wise in our generation, and mankind in the 
future will be able to rejoice in a development never yet reached in any pre¬ 
ceding age. 
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Hy way of illustration of this idea, wo may suggeM: that this planet is 
surrounded, at variable altitudes above its surface, by a canopy of cold, increas¬ 
ing in intensity with its distance above the earth. Now, we may ask, what 
produces the changes of our seasons? We answer, simply the descent or ascent 
of columns of this canopy of cold ! 

It has been observed, for any years, that the first frost of the autumn 
appears in Texas or Louisiana, or some other of the Gulf States, while at the 
same time no frost is observable in other localities situated much farthe r to the 
north—the commonly supposed place of departure of our winters. This frost, 
therefore, must come from the descent of the cohl of the higher atmosphere 
immediately over the locality where it prevails. Following the valley of the 
Mississippi and those of its tributaries, frost appears successively in various 
places along those routes, till it reaches the vallies of the Northern Lakes, 
running along which it is felt in Northern New York and the New England' 
States, and subsequently in the Middle and Southern Atlantic States. It does 
not reach the vicinity of Philadelphia until some fifteen or twenty clays after 
it lias shown itself on the Gulf of Mexico. Now would it not seem tl at the 
influences producing this frost are telluric, and not exclusively solar, as hitherto 
they have been supposed to be 1 ' 

We know that in the ocean there are columns of fresh water which differ in 
temperature from the surrounding sea water, and with which they do not 
mingle for a long time. So is it for a hundred or more miles at sea, distant from 
the mouths of the great rivers Amazon, Orinoco, [Mississippi, etc., whose fresh 
waters do not mix with the salt waters surrounding them, owing to the difference 
of their densities. In like manner the cold air of the upper atmosphere descends 
in columns of various extent over particular localities, to vary the tern]- rature 
and change the seasons, on the surface of our earth, without mixing w ith the 
warmer and more expanded air beneath, which it displaces. 

The spring and summer seasons are produced by increased radiations from 
the interior heat of the earth, forcing upw r ards the dense cold of winter, whose 
particles are so close together as to prevent the intrusion among them of the 
expanded warm air in its ascent. Much of the heat of the lower atmosphere is 
also developed in the conversion of vapor into clouds by condensation from cold. 

It is in this w r ay that our seasons are changed. Let our savans discover 
how and why these effects are produced. Until they do, it may be suggested 
that they are owing to electrical atmospherical disturbances in the upper atmos¬ 
phere, repelling the negative electricity of those regions, and forcing the cold 
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air to the surface of the earth, where it displaces the warmer and more rarefied 
and expanded air, and condenses in rain, snow and hail, the vapors it contains, 
driving the displaced warmer air to the tropics, and the heat from the tropics 
attracted to the condensed vapor in the clouds in the temperate zones to liquefy 
them in rain, producing winter. 

In the opposite manner the warm seasons of spring and summer are pro¬ 
duced by the positive electricity of the surface-air of the earth becoming warmed 
by increased radiation of heat from the interior of the earth, repelling itself, 
and displacing the upper strata of cold air, till by induction of electricity the 
temperature of the season is established. 

Geologists tell us that in the early existence of this planet, the greater part 
of the earth’s surface was covered with ice, and that this period of time is called 
the Glacial Period. 

Let us imagine that the igneous action of the elementary substances of the 
interior of the earth’s crust, just before that period, might have been so intense 
as by the radiation of its heat to the surface of the earth to rarefy the lower 
atmosphere, converting into vapor the water it contained, and forcing it upward 
till the whole surface of the earth was almost incandescent. 

To restore the equilibrium, the canopy of cold repelled by its own negative 
electricity from above, which has been increased by the currents of polar elec¬ 
tricity, largely developed by this central and interior igneous action — and 
attracted by the positive electricity in the heated atmosphere below—descended 
to the surface of the earth, condensing the vapors of the atmosphere into rain, 
and afterwards into hail and snow, driving the remainder cf the warmer air 
of what we call, now, the temperate zones, to the tropics, and covering the 
surfaces of the earth, from the poles to the tropics, with a dense mantle of iee, 
freezing the rivers, bays, and seas of those latitudes. The internal central fires 
thus concentrated, in due season increased their radiation of heat, and melted 
the superjacent ice, which, breaking from the sides of glaciers in large masses, 
slid and rolled to the ocean, there becoming icebergs, and carrying with them 
those immense boulders which, torn from the mountain sides by the adhesion 
of the ice, have left the traces of their furrows on the slopes of the piountains, 
and have marked their courses till, by the melting of the bergs, they have 
been dropped in the ocean, which subsequently, by its subsidence, have left 
them dry on the land. If such was the cause of the glacial period, it would 
require no great stretch of fancy to comprehend the deluge of Deucalion or 
that of our great ancestor Noah, when the rain descended for forty day« , 
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occasioned no doubt by a lesser descent of the canopy of cold (limiting its 
edVet to the condensation of the vapors of the atmosphere into rain) than 
that which produced the glacial period. 

If such effects follow from such causes, we need not be at a loss to account 
for the changes of our seasons, or the daily variations of temperature in every 
locality. 


This edition of our memoir has been printed upon tinted paper with blue 
ink, as an experiment, in an attempt to relieve the eyes of the reader from the 
great glare, occasioned by the reilection of gas light at night from the white 
paper usually employed in the printing of books. If it shall succeed we may 
hope to see the tinted paper introduced for all books and periodicals. 

Philadelphia, July 2 ( J, 1871. 
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PREFACE TO THE LAST EDITION 


In the previous editions of my memoir iC On the Influence of the Blue Colour 
of the Sky in Developing Animal and Vegetable Life,” an erroneous impres¬ 
sion has been created by the ambiguity of the language employed in describing 
the results of my experiments with light. From the tints reflected from the 
outside of the coloured glass, upon centain localities in my terraced garden, I 
fancied that the glass itself was of a violet tint, and so attributed the remarkable 
results within the grapery to violet rays. Upon my attention having been 
called to this apparent discrepancy, I investigated the matter, and found that the 
glass was of a dark mazarine blue—owing its colour to a preparation of cobalt, 
which had been fused with the materials composing the glass during its manu- 
fueture—and that the reflection of the violet ray on the outside was due to the 
irregular surface of the glass itself upon which the light of the firmament, as 
well as of the sunlight had fallen, and had been thus reflected. 'Whatever effect 
may be produced by th§ use of violet coloured glass is to be attributed to the 
proportion of the blue ray which enters into the composition of the violet rays of 
light, and not to those composite rays themselves. 

This edition, begun in the summer of the year 1873, has been prepared at 
intervals snatched from the occupations of a busy life, which will account for 
any incoherences that may appear in the subjects as they are treated herein. 
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The following memoir was read by Gen. A. J. Pleasonton. 
before the Philadelphia Society for Promoting Agriculture, on 
Wednesday, the 3d of May, 1871, at their room, S. W. corner 
of 9th and Walnut Streets, in the City .of Philadelphia, upon 
the following request: 


1309 Walnut St., April 21th, 1871. 

Mr Dear General: 

Will it suit you, and will you do us the favor to explain your 
process of using glass in improving stock to the Philadelphia So¬ 
ciety for Promoting Agriculture, on Wednesday next, the 3d of 
May, at eleven o'clock, A. M., at their Koom, S. W. corner of Ninth 
and Walnut Streets, (entrance on Ninth street)? You were kind 
enough to express to me. in conversation, your willingness to give 
us the result of your experiments. 

Yours, very truly, 

W. H. DEAYTON, 

President. 

General Pleasonton. 
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Mr. President and Gentlemen of The Philadelphia Society for 
Promoting Agriculture. 

At the request of my old friend and your respected Presi¬ 
dent, I have attended your meeting this morning to impart to 
you the results of certain experiments that I have made within 
the last ten years in attempts to utilize .the blue color of the 
sky in the development of vegetable and animal life, 

I may premise that for a long time I have thought that the 
blue color of the sky, so permanent and so all-pervading, and 
yet so varying in intensity of color, according to season and 
latitude, must have some abiding relation and intimate con¬ 
nection with the living organisms on this planet. 

Deeply impressed with this idea, in the autumn of the year 
1860, I commenced the erection of a cold grapery on my farm 
in the western part of this city. I remembered that while a 
student of chemistry I was taught that in the analysis of the 
ray of the sun by the prism, in the year 1666, by Sir Isaac New¬ 
ton, he had resolved it into the seven primary rays, viz : red, 
orange, yellow, green, blue, indigo and violet, and had disco¬ 
vered that these elementary rays had different indices of refrac¬ 
tion ; that for the red ray at one side of the solar spectrum being 
the least, while that of the violet at the opposite side thereof was 
the greatest, from which he deduced his celebrated doctrine 
of the different refrangibility of the rays of light; and further, that 
Sir John Ilerschel in his subsequent investigation of the pro¬ 
perties of light had shown that the chemical power of the solar 
ray is greatest in the blue rays , which give the least light of any of 
the luminous prismatic radiations, but the largest quantity of so¬ 
lar heat, and that later experiments established the fact of the 
stimulating influence of the blue rays upon vegetation. Having 
concluded to make a practical application of the properties of 
the blue and violet rays of light just referred to in stimulating ve- 
getable life, I began to inquire in every accessible direction if 
this stimulating quality of the blue or violet ray had ever re¬ 
ceived any practical useful application. My inquiries developed 
the facts that various experiments had been made in England 
and on the European continent with glass colored with each of 
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the several primary rays, but that they were so unsatisfactory 
iu their results that nothing useful came of them so far as any 
improvement in the process of developing vegetation was con¬ 
cerned. Finding no beaten track, I was left to grope my way 
as best I could under the guidance of the violet ray alone. 
My grapery was finished in March, 1861. Its dimensions were, 
84 feet long, 26 feet v T ide, 16 feet high at the ridge, with a dou¬ 
ble-pitched roof. It was built at the foot of a terraced garden, in 
the direction of N. E. by E. to S. W. by W. On three sides of it 
there was a border 12 feet wide, anti on the fourth or *U. E.*by 
E. side the border was only five feet wide, being a walk of the 
garden. The borders inside and outside were excavated 3 feet 
6 inches deep, and were filled up with the usual nutritive mat¬ 
ter, carefully prepared for growing vines. I do not think they 
differed essentially from thousands of other borders which 
have been made in many parts of the world. The first ques¬ 
tion to be solved on the completion of the .frame of the 
grapery, was the proportion of blue or violet glass to be used 
on the roof. Should too much be used, it would reduce the 
temperature too much, and cause a failure of the experiment; 
if too little, it would not afford a fair test. At a venture I 
adopted every eighth row of glass on the roof to be violet 
colored, alternating the rows otl opposite sides of the roof, so 
that the sun in its daily course should cast a beam of violet 
light on every leaf in the grapery. Cuttings of vines of some 
twenty varieties of grapes, each one year old, of the thickness 
of a pipe-stem, and cut close to the pots containing them, were 
planted in the borders inside and outside of the grapery, in 
the early part of April, 1861. Soon after being planted the 
growth of the vines began. Those on the outside were 
trained through earthen pipes in the walls to the inside, and 
as they grew they were tied up to the wires like those which 
had been planted within. Very soon the vines began to at¬ 
tract great notice of all who saw them from the rapid growth 
they were making. Every day disclosed some new extension, 
and the gardener was kept busy in tying up the new wood 
which the day before he had not observed. In a few weeks 
after the vines had been planted, the walls and inside of the 
roof were closely covered with the most luxurious and healthy 
development of foliage and wood. 

In the early part of September, 1861, Mr. Robert Buist, Sr., 
a noted seedsman and distinguished horticulturist from whom 
I had procured the vines, having heard of their wonderful 
growth, visited the gyapery. On entering it he seemed to be 
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[ m amazement at what ho saw; after examiningit verv r-n^ - 
tuby, turning’ to mo, ho said, “ General! I have been cultivcimg 
pla;if s and vines of various kinds for the last forty years; i ]iavo 
seen some of the best vineries and conservatories in England and 
Scotland, but I have never seen anything like this growth.” 
lie thmi measured some of the vines and found them forty- 
live met in length, and an inch in diameter at the distance of 
one mot above the ground; and these dimensions were the 
grow in of only live months! lie then remarked, “ I vibted 
last week a new grapery near Darby, the vines in whieh I fur-. 
riish« 1 no the same tone I did yours; they vvm of the same 
variet ; w of 1 ike ago ai.d size, when t:iey were ' ■ f d as yonrs ; 

they were planred at the same time with yours. When I saw 
them last week, they were puny spindling plants not more 
than live feet long, and scarcely increased in diameter since 
they were planted—and yet they have had the best possible 
care and attendance ! ” 

The vines continued healthy and to grow, making an abun¬ 
dance of young wood during the remainder of the season of 
1801. 

In March of 1802 they were started to grow, having been 
pruned and cleaned in January of that year. The growth in 
this sw-ond season was, if anything, more remarkable than it 
had Emu in the previous year. Besides the formation of new 
wood and the display of the most luxuiriant foliage, there wa.- 
a wonderful number of bunches of grapes, which soon as umed 
the '■ t remarkable proportions—the hunches being of extra- 
orJ’rn 1 ry magnitude, and the grapes of unusual size and de¬ 
velopment. 

In September of 1802 the same gentleman Mr. Robert Euisf 
Sr., wno had visited the grapery the year before came again— 
this dme accompa nied hy his foreman. The grapes were then 
hegi mdng to color and to ripen rapidly. On entering the gr;q -cry, 
as tom fed at the wonderful display of foliage and fruit which it 
premwed, lie stood for a while in silent amazement; lie, then 
slowly walked around the grapery several times, critically ex- 
auilwog its wonders ; when taking from his pocket paper and 
punhi, he noted on the paper each bunch of grapes, and esti¬ 
mated its wight, after which aggregating the whole, became to 
mo awl said, u General! do you know that you have 12fM) pounds 
of grapes in this grapery?” On my saying that I had no idea 
of the quantity it contained, ho continued, “ you have indeed 
that weight of fruit, but 1 would not dare to publish it* for no 
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for the hist nine years. They are now healthy and strong, 
and as yet show no signs of deeropheide or exLauwuen. 

TI:o success of the grapery induced me to make an experi¬ 
ment with animal life. In the aelumn of 1848 I built a pig- 
gm w and introdue-id into tiro roof card three sales of it vio let- 
colored and white guns in open! |)rop!->rl.;ons—half of eaeh 
kind. Separating a recent liner of Chester eoui.i v pigs into 
two parties, I placed throe sows and one barrow p’g in the 
ordinary pen, awl three other sows and one other liar row pig 
in the pan under the viol t glass. The pigs were all ed^mt 
two months*old. The weight of tiro p’gs was as follows viz: 
I inh-r 11 1 o violet glass, h o. 1 sow, 42 lbs., No. 2, a barrow nig, 
45 J lbs., No. 3, a sow, 38 lbs., No. 4, a sow 42, lbs., tin ; r ag¬ 
gregate weight 107h lbs. ' The weight of the others in the 
common peu was as follows, viz: No. 1 ., a sow, 50 lbs., No. 2, 
a sow, 48 lbs., No. 3, a barrow big, 59 lbs., No. 4, a sow, 46 
lbs; their aggregate weight was 203 lbs. It will be observed 
that each of the jags under the violet glass was lighter in 
weight than the lightest in weight pig of those under the sun¬ 
light alone in the common pen. The two sets of pigs were 
treated exactly alike; fed with the same kinds of fowd at 
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c ;uab intervals of time. and with equal quantities by measure 
at each meal, and were attended by the same man. They 
v we put in the yens on the 3d day of November, TT>9, and 
Vyt there until the 1th day of March, M 70 , when they were 
w.-ighed again. .T>y seme mi.- •< 'hegghm of my orders, the 
- cyarate weight of emdi pig was net had. The aggregate 
weight of the three sows under tlw violet light on the 4 3d of 
November, TWO, was 1:22 lbs; on the 4th of Mareh, 1870, it 
n us 320 lbs., increase 3e8 lbs. 

The aggregate weight of the throe sows in the old pens on 
id e 31 of N(member, 1 8Gf) ? vers 144 11m, and on the 4th of 
March, 137°, r was 430 lbs., h -awe 3M lbs., or 12 lbs. less 
than tho^e under the violet ghi. s had gained. 

The weight of the harrow pig in the common pen on the 
3d of November, 1809, was 69 lbs., and on the 4th of March, 
Is70, it was 210 lbs., increase 131 Its. Tlie weight of the 
] kotow pig under the violet light, on the 3d of November, 
Two, was 414 lbs., and on the 4:li cf Mwah, 1870, it was 170 
lbs., increase 1214 los. The large liwreaw oi tlie vwght (0 
the harrow pig in the common pen is to be attributed to his 
r, ■'.*i i< >r size and weight on being put in the same common 
p ;i with the three sows, and which enabled him to seize upun 
a; d appropriate to himself more than his share of the com¬ 
mon food. 

If the harrow pig under the violet light had increased at 
th* rate of increase of the barrow pig in the common pen, his 
vo ' rht on the 4th March, 1870, would have been only 101,4 
I,. instead of Lkjwiwd weight of 170 Ihs.—showing his rate 
o' * ’ic-rease of weight to have been S^i } lbs. more than that or 
vm other barrow pig. 

If the barrow pig under the sunshine in the common pen 
b ■ » increased at the rate of increas : of the barrow pig under 
t violet glam, has Weight on the 4 h c4 Watch, 18*0, should 
I 4 been 221/g lbs. instead of 210 lbs., his actual' weight at 
to date. 

Tv these comparisons it seems obvious that the influence ol 
the vi<let-colored glass was very marked, although it must be 
b,.me in mind that owing to the great declination of the sun 
d . mg the period of the experiment and the consequent com- 
j, ; td'Vo feebb new of tlie force of the actinic or chemical rays 
of the blue sky at that time, tlie eiieet was not so great as it 
w old have been at a later period of the season ; but the time 
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the army, had replied blue light to the retiring of poukm, 
worn the most iv makaLie success, after having hoard of mv 
experiments. In regard to the human family, its inlluerum 
vmuld 1)0 vide zgo ;\ul—you could not only in the tempera, e 
regb vs produce the early maturity of Pm tropics, ivm yu 
couhi invigorate the constitutions of invahds, and develop in 
laic ^ ju.ag, a gs_ iiem-iiorg plomwaiiy and ini-mu t/ .nth v, which 

Vf ,; ,l .. }, 1 V . . k 0 ,., , . i 4 'v v , ... 1 a „ i « ,, 1 * / mi 

2Um iu la^i .m cl i.u lt , ':1 cO n ..... i .v*a.. m t 1 ' m.-i < 

rv juu^.i to to ar.a,.ge me mow memo. of hos. s w 1 r; y'' m’ 

f: . 1 . ; , , ’ . 1 i ■> , ^ : i j- 1 ■ 1 , t 

iig^, A -vO iui’ l \ •, u.w. i o om x »' r me 

greens t he mm imm _wr ..muoa .. e .. kin 1 w'b’ f ^ " 

erf v ho able to 11 to last, Lai tL-.y can lies trail imd aim la •> 

log. 

Let ns attempt an explanation of tdiis phenomemvn Tt is 


well 

kure. ,m th 

at g.iicreix 

cS 

oi tc: ipvj 

mi 

;re ev 

m\ c c 


•b i i V, 

as (l 

» a! 

re va x 

"ratimp pm 

s: UvO sin hi Cl 

11 y 

) ivdr 

:cfl or 

S uo 

ols i ' y 

remo ,m 

d, in a\ 

I.Lch may b 

j cl mpaa md 

a i. 

is V o 


v m 

v, ilu 

inhu 


*. a. i w. n 

me lioirm:.! 


hi the mp 


is bh 

n >/m 

’ 

'■ “ on. 

a st • 

c r 

in li.e 

VGu'j:: , 


•. a ' i . r ■ ■ , 


! 1 a ( ■ 

1a - ' 

. [ 

.. u , t , 

elm; 

tic 1 

iy evo 

\ r c 1 ■ iii toe 

in 

eg: y eg 


;:n i;s 

:s th 

v- f 

: b n 

cf G 

, 0 

; u.aJu 

s rtones in 

* »u 

wli there 

is 

no its. 

Uj i *, 

wv 

.s j ; ty 

proa 

i4.ee d. 









. F: 

hm: 

on even of two p 

.m 

m of drie 

o „ 

t*. >. 

rood i 

me it• -s 

i L'O; 

I'b.om- 

tion 

0 V 

the evolution cf h 

pu 

’yai gas 


h.h b. 

t r -s c 

. ' ‘i 

. m:m 

wlm: 

i hi 

ought 

into comae 

t V 

i:h th'e op 

pos 

me clc 

s tricif 

y eV 

o \ V e d 

by t 

. 

m 

m ..t. 

Chrynaili 

m 4 

: m-g tiio 

fr-' 

sing 

r>f A\ 

.b T 

i: , 

mehi 

U g 

of ice 

or imom - -- 

sv.. 

c'y act of 

Co 

v/hfts 

iiOl 1, 

n iv 

V.lil- 

tion. 

c\ 

Sip J.UG 

ti m^.it at 

L C< 

•n traction 

oi 

orgm 

■ 1 C 1 i. ■ 

■■ cs t 

.fa, 

indci. 

-i, 

CVcr / 

jhange ::i i 

ho 

form of ma. 

icr ev- 

bvo */ 

itlU 

sc ;y, 


which in turn c: mem, a to form ncw r moimications of the 
matter which has yielded it. 

The diamond, ahent vfkwm origin go much memory k.m 
always courted, It is L.vdy, k (ho fart of lie. 1 b m . <y f h. . 

of cm 1 who acid gss in th o Lamer ah . a o ! y c .• '■ bv, 
hoc lay. 1 g fuo o. a ‘ u g ■ / v , > v e " u; nr w n t > > < m m o, m -. min 
carbon, w t '] v am i:u * <rf 1 ties re pe a-h'seg vhbm Li of 
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In tin* a 1 " a* wat vs \< u Imre vum eh, 1* 1 h II; "V a 1 :-! elee- 
t r : : M , r . id’oii^'u Ido ^uico la,.' id.. am, and ah slimu- 
hii! .• 1': n ‘ 

Yhho< \ r ]•: s notkv 1 do o Yu r .V ? eV"t vT e spade in at- 
i j i n; Y-h - air, fomi an el mm, t| m w r ..no, vrid rcm ’ i! y recog¬ 
nize* its iik« ijv>i <>i' Co Yr io the In : ; <-Y.>r <■»' the Y;v. 

id* em, tinman; should ho iii'O'n 1 to a - -m; Y :t the electri¬ 
cal m n,,; m ut the sky, os mo h;.,/ i d :< Y li n: eY m and they 
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One <>( tdo riiost heaihiful illirdrali on of the mighty influ¬ 
ence of the hi no color of the niyv upon vegetation, d to he 
found in tiie green color of the leaves ot* plants. It is knovrn 
that hiuo and yellow when mixed produce green, wliieh is 
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* Y 1 ;d- nl • oa i _ W i * i 1 t 

id pi -.010 cmb.m 

i ( * e 1 • < ij 1 1 j m >> i- 

■ dr f h.<: plants 

end oyv 

ywi to mmae 

e it, and h • c* 0 e ■ ‘to its im 

."■h m. 

In th 

e ovprrirttrrt 

which I hove Wed _■ in the 

: er;!ri \ni{]o]i of 

prnpcs i 

mder vmbt h 

rid, I have cede-avn»vd to 

C' e;d ,]»;(> with 

it the Id 

ue: !iyh!_ of 1 h 

e d rmmenr, can-*:< y tl-e otl 

icr r 0 - of the 

solar spt 

nctrum to be 

ale,orbed while the bine a 

aid vndiet rays 

were' ]n 

ami*tod to pe 

rmeato the violet yhws hP 

0 the y rapery. 

The d ' : i 

breneo of toe 

iperatnre uu»b*r tin* whde r,‘ 

hi" and under 

the vim! 

et yaws of tl 

ie yrupery is snpo >vd to 

liave (*xcited 


currents of electricity salli*t to deeompMso moro rapidly the 
csidenee acid that had been evaporator} from the leaved of 

the vines, than would have been done under the iniluence of 
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of < xygeii, awl the d* p>.di' of o,ik»!i in the vimw and eon- 
sUwUy and qudddy renewing the evaporation of :n id 

gas. The result has d- n u in the womha in!!y larye nr<>- 
dw 4 of fruit, aceompm.icd hy a prodigious f waiabcn of new 
wo*, d, to yield the wop of fruit Ibr the ensuing year. 

T’ investigations fd, 5- have keen made during the present 
cose nay regard dm light have developed the exx-u w*-.- uf umio 
rem •dodde ala rihvpes *, one of the most astonishmg is die dis- 
eo\n -y that there is no Inal'-yu/ww in the snnh ray, id*mgd h 
is o’,' nf t!: 0 causes whh*h pr »luce lie at. Thi' is O'Seli ’wd 
hoy ■ , 1 fliyupe dy td" exbtrnee of the intense cold wlm-d pre¬ 
vail- in td * upper atmosphere, increasing wd d dwu dude. ; nd 
thr ■ wd which all the p u n 1 i ayd 1 1 which roaches th-a e udh mnst 
pass. hut whose t-"!SH'”hnri-> it cannot alter. Hence you have 
at i: present tiuwtda line nf perpetual snow.nereolmg to 
Ih'of Agassw, at an edwaw-n of Is OOO feet at tlie equator, 
of he 3 feet at the.hxhnde of 4 “>°, and graduaiV approaching 
the w'faee of the carle d!l g rewdn^ if -if fa - of north lati- 
tnd\ ' - yond which we ptvvaip nearly to the pole. 

A: -wants have remarked aPo at great ahinch s above the 
Car’d .hat the ihermom >: r dad eeas.-d .to ma:k any \ ariation 
of k a x o rat tiro when exp s ed in the'full sun.'dine or in shadow. 

A carious illustration of tlie fact that something; more is 
ne<* ■■ i than sunlight to pro dee heat is to ho found in the fa< t 
st:U - 1 y the famous a : ' • d 1 na\igutor, Dr. Scored,y, as wed as 
lay of. u‘s, 11:at when, af f t a h "a' rhcdt in tin' arctic regions, 
th• * 11 ha 1 appeared, td-nigh the td<awwwwtcr was h*do\v :k° 

of lh dwndeh, and everything around was froze*u hard, lie 
ohs 11 ' ed that the pd di with wd'wh the seams of the planks of 
the :d Ip Iwd hocn payed, on the side of tlie si dp exposed to 
tin* - was mulled, m f,v i Awarding the great declination of 
the - n a’ 1 the sited I rnwh' o‘ire : d<nov\ tliat tin* nearly hori¬ 
zon/ ' ray-; of it made a - ihev t 11 iqion the piled, whde that 
in d * ’aide on tlie orlwr s'de of p 1( » ship was so hard tliat it 
wa- n' li ddheulty hrolom with a handed—other olfuels on the 
ship maiiif .‘sting- at tlie same lime the low tempera! mv marked 
hy tw* tdarmon'Oter. I am not aware that any explanation of 
this phenomenon lias ev.er l>een attempted. I may, therefore, 
odd 1 , suy'^est that the piteh heiny* an electric or non-con- 

duc-n r of electricity and w*a'ative]y cl cot rilled when the sun's 
ray p- -itivcly eDvtritied fell n[»on it, an explosion took place, 
head was evolved, and the pitcli was melted—thus proving that 
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establh h that the lowest degrees of temperature arc obtainable 
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ye i ino lomo-r . L'i h a : ’tO tGn: iv,,.. . e*’ 1 to 

COhipOU^he i Ji inh: e — et U^ o. p. -v,u. : t^e CebUd I'Xiui'iau. 

It strikes rv^ 11 ;■ t h G cn K n-*Gn G ret se-rnd. I remem¬ 
ber severe! y.. m a ; >, at iGG . \ .".•( n t! a ;i■*ti‘ t—'■ ^ T i of a 

day in Amend, v,G. :i the t 1 ’a’iii' v ;'r , '‘r was ”t bth that hi 1 i [ - 
toon minutes the. th *rm 'vwor fGl 4 ; h vGnrh was cvday no 
doubt to a dehehoGj; column of c ’ 1 the from the upper at- 
;;m. phere, a. imbed 1/ -'a..: 1 md (h • \hvd dGtur 1 mum The 
oohuna< ms G.G A the p!\ ( e; m.y mm a mr '’i:a;iin a>.iM no 
more prevent this tl. nrittul cl an. ye at lh h khklj. hi ii a than could 
the leiho day von Ijlv' t 1 ii^uo sun s myo increase tne ihtentity 
of the Le.,t in hiyli northern latitudes. 



r> sur on or ten iherature as ob- 
tbe JGhir oemn is a v n>hn dv 
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which can only be 
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‘I have seen the 
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iy uiu of \ 1 ie antic lnidmuhiincr, 
d by one who lias endured it. In 
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tk'sx n.ua Liokt. 

Fr an the ibivaynny prom’ -os as^o LL: v the fokoAciny con- 
clusLms : 

1. IL at is naveh paJ by o]-r> r ’Lie ckmo;ek*~s in no^Lmnshion 
aial in proportion Uj the An;a., : 'y ann i ho.-n-iiy i-t‘ tb 'so <*!oe- 
tririties in contact Aviiii eabi oli^n’, Avibi L.v the intensity of the 
l 1 eat. 

2. Tilie blue color of the shy, fLr one of its functions, <lc- 
oxyynnates earbunio aciJ yns, su]'p]yiny carb.s: to As-ys tation 
and siu-taininy l>otb A’cnotable and aniiual life A\idi its <>x\m*cn. 
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UNITED STATES PATENT OTTICE. 110.E1A 

Arorsir.s J. Pleasonton, or IbiiLAor.y.rniA, Pennsylvania. 

L/}^,"‘'>\\ncnt in Accel reding il>: Grp'dli of Plaids and Animals. 
S r c-':Ad,ons f.-rmPy pad of Ldkrs Patent Ado. 110Aff 
d dul September 20, 1071. 

To all udtom it mag concern : 

Pe it known that I, Auayshis J. Pleasonton, of the city of 
Phldddphia, in the State of Pennsylvania. have disc* wered a now 
an-’ vPimhle aid and iewwnycni nt in a mberatiny the yovdi t * 
inaruriiy of plants, vines, ve re tad \s, cereals, an i the flora of flic 
v -■ odd- kimyh>m of Let oy and of animals, finals, fishes and 
lords of the ;i liimd kin.pb m of nature; and that I do hereby 
di'Nare tlm f.binvdny to be a fall, clear, and exart description of 
the operation of the enn by in ms of combining the natural 
liyht of (he snn transmitted Prwwrh transparent yl/ws with the 
moural Idpit ««f the sun t ran mm d ih -ouyh blue ydss or any rf 
th • veiirtns of blue, as i n b yw or vdd y in varied pryvwthe,^ of 
! hm and wlr’tc Pam, fro r o e of ],! m to ePdd of white, up t) 
o j ial prop hf ns of id m an 1 whim, as creator or Pus calorie js 
o ■ • led, a" wddy to the ndum* 0 f th) plants or aniw-ds. to 
iwolmuto th dr mdui al yaw 1 h, d’ •'■.■aw Pmh* vitality, and a'Pai 
i:m’ •> dty ) r ■o’ m" e 1* de y nl >o n ,d e 1. » m > a- coni; as,yby din wi • iy 
i. mb y a ; i t of this speed 1 m ; >y in vPwdi the ijyuro re pram's 
on. idnu of C'‘O-true t in* i of a n ' wmit my or yrapery, in wA.oh 
A A A ivpivsenb the clear or t; m yarent ylam, and I> Pm blue 
or coloured yhiss. Proper ventilation is oifected by means of wire 
cl rh phi • * l in tbo walls, m shown at G, and which can bo opened 
an i cl't>r l at pleasure by means of bin j; nl yhiz d sadies, as shown 
a) I >. There is also represontc i at P a hiuyed sa h, plum 1 wit h 
belli deal’ and blue ylass, for ehanyiny the anylo of imddeneo tm 
uyme wiih tbo declination of the sun. Those proportions of the 
natural lydit of the sun with the blue or electric transmitted rays 
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of tkm am.m 1 a*-d tho nature of plants. In extivmo northern 
hitiuoios tluj form ^ivui to hie e;!.^ huif.’inos po as to tah-o tho 


s ;in’s 

r.-y 

h 

.m-jiankt 

mikml 

r to th 

e s an ho,os darin 

y tho 

day 

v; 

■oald 

vary 

i 1 O i 

u h 

io jorin 

that t 

;h oild 1 

>o yivoii in Pont 

Item 1 

:nii’! 

1 

- to 

eo l e t ■ L 

t la: 


;oo par- 

):»-e. 

Toe iv: 

kro lee cm io o.’Ci 

3iad p! 

an f 

u 

* tho 

Con>: 

in n i 

i -n 

vi c ni¬ 

annmt 

-r: 'S, o 

V.ri of-s, InJUaoS 

for a: 

o ma 

U : 

. 

can I; 

m it 

1 d 

ce d or d 

.e rent 

.a-1 lo : r 

on 1 t--a rule for 

■ the : 

h'kkl 


m to 

Co-, if ■ 

r • - i 

tin 


of t i • 

o yLm 

p'u*ti -ns ho as 

to pr 

'•.‘S’‘'jt 


t Loir 

till 1 fa 

03S 

a m 

,1 LW 

hail 

liny in 

form to ta!m tl 

!:o f-aifs r: 


as as 


ri L s'!)' p o ’ieihr'y a*; p. v*ta- h’lo, s > as to avoid their thol e* 
t'on. i\li p.-rs Vi s ekiiiod in iviii io.p tv'Jl rea-U!y in-;Iorslav L (l t!,ii 
nroe-iplv. aa i hr enabh* l to lrahse uso ni tho diseovepy and apply 
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, ' v. ■! liiM t i. ■ * l 1 ';!?: 1 1 ■' I * *' j: Id f f tllO fn];;r ! ,\V - Li it'? 

-. . 'r> ’il d< ‘-'Ti 1 <' f i! i, ■ i,d; v f u <•■>!. -r, in eoial i 11 ;i l ion \\ i' f i j i atura 1 

. .: i y iinj>arW v:y*wr i, 1 1 v' ,huv t ■) tho VneS at h>n and d de¬ 

yr- vu ; ]trii:•*ijdo in nacre, hw , »:'■ - 1 «* nnkiiown an 1 ! ii- v<v in-line 
cd.Zv land apj lied to p*\eaic:. 1 c- d s .-fined ccc \ah;o to 
w -L nr*-wicr, to ana :<•'».uuu iwid lcrlLuiiure, Loth as K'LuS to 
t.me, iah -r and < cun nay. 

J ]ia\o ai ') do -en. t r-A. i v rvj, r‘>»'.'» f and practice. yc-fdal and 
H]h "if..* cc-.ey in C o ic* of i. w e- wdh . cm nf Co r.-dm-w rays 
< ; :. m nn an l the oh ct rd 1 1 me L. . in mend-thy -heehoeO of 
tn 1 ' i r 11 -y, Co 11 . ! v < - 1 ; s yv W > 1 m ; 1 ‘' ra.y', rod tho sen 1 '’ nc cyans 
of ii: ‘i i i and aii i 11 ills, li li.cn i-r- 1 1 eme.san imp. >w c, t element 
in lino treatment of di'Vie s, ey U.cy sued as lw\o Im'ciiio 
chcidm or in - u It fr- an d cum m » ; • s' I So s<-<-w id e, } cyi.'aCry 

or yAw i uhtr feete wy as j l \ ' :d mm a ml ydcs i'- c e d nctiviyy 
a’.'t l-nc i I > I i. o v i i a 1 cm cm v i. n t n - *] > t. o L ml id un -. i .jyoivd, or 
re. ivs thmn when dm-umms > i or dor. cy-d. 

iiaviay tii as Any d.wum 1 my ni cry and Invention, what I 
claim, and dledro to homo a* ni''. at-' mm )»y LcUcr i add, is 

1. d iiO untie d In rein d - ( 1’.. -I f a icLziny the iwumd Lyhl of 

llm mm t. auwidd u d t c e m el atm;L.c, a..d the Line or eh-ctrie 
mcw rays IcmmnLmd inrmyh L. << a .] a; y!o or vi.-f t o ; -liivi! 
tda.m, or Ls ci|uivaK-tn, in tLo j r u.nnn'um and. of yiants 

and a..Lind'S snb>[anidd'y as n- . - m t-> t jd. id. 

2. Tho Lon-in dosmsK - lev :,».(*■ 'U of cm sorvatorics and oilier 
Limdinny wlion tho r -oi*, s\ n !.-,<'** ] m-tm l’---r of are cov*-rod wit a 
aLnnrnad.oy ];orli*ms t-L ca nr an. 1 l.-.my ]o;i‘}do ; or violol yaws or 
cyiiivaloin^, as and for iLo ]a;rn< ^ n<• l forth. 

.In tmtimowy ihai: 1 eddnn iSo ah -vo, I have Loreniito suh- 
scriiiod my name in tho pu-ove of tv-, o Avitnosnos at the cry of 
Philadelphia, the 2*Jd day of June, A. Jh L-71. 

ALA CLAUS J. LEAS0NXd>N. 

AVitnesnm: 

H. Ti nison, 

II. A. Naole. 


[a.] 

In the ■winter of the year 1L72, I called at the rennsylvania 
IlnspLul, on Ihne street, het\v< <m .1 ia'htli and Ainth streets in tl is 
city, to snyyest to its oliieers the inin'daeli-»n of my plan of umi y 
the as.iuceucd liyht of the sun ami the Line colour ot the shy in 
adeviatiny the sufferings of, and pn-hahly in restoring to health 
many of iheir ]'alient.s. On hoiny ]ua >ented to them, one of tee 
resident physicians, on heariny my name mentioned, a>ke 1 me if 
1 was the author of the experiments with Lino liyht of whh h lie 
laid read i'll account. On receiving lay answer, he said; •• I have 
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<‘O'm try ima an 1 xv- ‘in-a el ve. \ < dod ■ i ■*l t > damor, and home : ne 
name of Aranda ids iu.n.o nd-A*! dev - 1 1 > - ■ a a»s. n-i, *! od wim inn 
aiimumeemi >n or’ ■ INr. -vereM in pd vmcs i!aiL do no di-yredn <n'eii 
to these ef .Frankly: Liyny.nl’. 


[in.] 

Tur Tpavovt. ; t T< Oycrx—In former odiAons of [his memoir 
I have alyi'sy d tde oiipm of the diamond to e lee t An • i t y in the 
upper a1mo' ( mye doo-anpi ,-nnp earbiniie uenl gas, fusiup- the car- 
h' mi. (mayor Amp A'oowpmi vaS int n ozone, and cryM ai i/.i i p the 
lh-A ea: yy under tin' preai evaporating power of lh«* im-noe 
Cold there ppminnp. T e Ad'nioin: snyy <• A sn;r.av!id novel 
idea A sO-od hy- M. .Fi‘nli'!M:U!ic J , Hnpoa, in u paper ‘On the 
.("•onond J ■■ p'/in <;> of Son i h A drmaf whied is printed in the Amo/u 
$■ ■>r/ i ttYhj 1 , ! >\t /-V,/// a / /'/drs/zpr, ]! • m Me.s that linaur is ai ways 
lit Ady e!"' o A uiion diamonds abound, and In* 11 o : me: <-s ids 
opndon that tins may thiow some lipht on the iormali at ol that 
L*r m.” 
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■s faithful!v vor.rs 



;l iiEbsMrii. ’ 

Gen. 

.PiiEA.roNTON, Monday, 10Ih July, I:ki. 
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[Vil.j 

[Frvn Wm. A. FF~k F - T ' 


t A- tj - \ r •- 


1 Gr, nerval 
A\ij v iii/ i i 
I l.uv / r /a 1 it ev 
t wry will ] ;r 
s Puce of norlica!Lare. 


ll.uir<j.id Cj ^ aya] 

?A0 Aha: a — Sr., 'i 

Pit it. A! maw, P. p a-; -Aw, 1F1. } 






Gex. A. J. Pleawntox. 


I ram, vwy tra y y. u>' , 

\y aI. A, A A. A 


[AAA..] 


[A;ew (he ZAm A — ; .7?. C 7 a- a, 7 JP’ V r A A A a 
of the A/u.hh Pram A A, (AaA y' S y 7 w ] 

PA A t r " v A-.a) 

I ’ear Sir : 

1 timeIv you for a copy of the PAv < V: ; '^ Ay":r yv" Aw 
ti i . e At ’-owe of the P A i ■ ' c hwr of G ‘ '’3-:;.'.” I a; a 4 '■ 
1. e iiop' u*t :a; a of y.-w 4 i ■■/ 'Vary, a- a :w- a : am 1 
LA."I ii 4 i A.-Af iadeVoA W you f a y ,ar a 

fui experiments. 

With .areal reared, vom; w^'-m p 

Jed ii. CHAXPTyy 

Gen. Pleasonton. 


w.. ,i 

1 ‘' ‘o ‘ 1 


A 


[IX.] 

PrWAR'IWUNT OF TAE PsTWW 

Pea a: ear P; maw 
YAw^tnaaon, 1) AP. Aiojust , PAA. 
A, J. Pleasonton, PhihaAh 1 4a, Perm. 

Your letter of the 14th a. A., m AGve to your mvitulmn to 4 \ ■ 
oxm 4w r in clmoye of th^ A jyh/uP a■ ■ n 1 haa of Pa’s wA-^ a- /•;' 
uj 1 * a you to vvitii^/a the ha A a-far* of the <k Mvo colour of ;fc Pay ' 

eeivod. 


yony am: 

i/4 to 4 v a a 1 f ; 3 he j 4< , m Tec 

!y y < t u u: 

■e ii;Arm< 4 that Prod; Praha. 

hi, room 

3 >y alala 1 1 o -a hut a haa/e evil] 

of ac*ao> ti 

ay your invitation, rm soon a 


Very rc/poctful'y, your c'/e 3 : at w/vert, 

M. i). LGGGMTT, 

Commidc'io.'t' 
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i 'JiiMi'NT ''r mr Interior,! 

I’aye . r Oi i-J 

v. a .*.\ .ton, p. <\, A“jtut link, i:;yi, ■ 

a a I s - 'ah ; 

[ 1 avo :■■) far rocnv- w ] f- in ^.v ]■)■(,• i M o.^; g> IvaMo to pay 
i il vi >iL 111 CoJMpIiUinv V* .. ,1 \ .'O' O:\d.W !, I>'!• t' t *» of 

’ i;u iiig your im]*r- ; .*■ ' ' i ; i - < < m -i i ; mi of c< m-mwo wa'A 

1. 1 urp > m to Pm e t i o ! «'.i ! »' A . .V. train on f Pw> mV, 

. ._I tiiciviuro Lv* duo a ^ i 1 * w d w [ 'dr. a r 1 1\ 11. * * * 

id 'gem fwiv, 

j. p;p\l\t:p>, 

iAvA/AAY". 

A. J. IAeasox^n, .P: . Pa. 


/' * J 

■ m of the Interior, | 

1 k. j 

YPv. .vw_x, J>. C\, JS^lanUr 1th, 1171. 

. .,.1 * I ANTRAL : 

- - m- dinning Arrive a [II. neumPg, and the patent avHI now go 
. > h. m, but A\ i i 1 lahe Liie u.-md 

idee (h-m mPdom r ye-PoPy nirodmvj General Pahco'Pg who 
i; S 11 j U‘ M ■ l I ’ 1 Pa ’ ‘ t of 1 11 lie >UWp, U lid (PuiS 111 ting iPgiucer 

i! o iPnrd of Pu> do VP Pox Two Ay et of his ev.H was to Paru 
h-Pars in r-yoP toy; or c-'v ,ii t I in pMM’fWv I had a pPnxmt 
j .. - me P w wild Pm, nl Pw ( I' of which In* ch'A'x < I 7i i c 1 > write 
to you, aPdng ti -0 ] PPP no of n ing y >ur PvowPn i p<m a 
wapwy which ho Pro»v Powg up on tin* Pin ddvPs gruinnls. 
.An a --\v.*r PreP-d to P e cow of iny. Ji’ or (PiumPsiuner of 
A VO:Al>, A ill IAMCA lliiu proltip,iy. * * * * * * 

Ipspeotfudy, 

' Pxeual A. J. Peeasonton. J. PPAIPPP1). 


[X o ] 

Paris, St/lcmhcr llHh, 1871. 

1 I Fxrr.vn Plea ponton - . 

I mam', St.i:—1 have just reoPw>d an 1 road with groat pleasure, 
voir very inf cresting paper from the (1 ardnitr s M .-P/P/, of August 
I . t, eoin-crning your oxperiments mi the action of coloured light 
- a ] hints and animals. You a id find in the “Report of tno 
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lm , 'J .knmtm, 1 kmu". ikrnm in A,..> ■ t !< a. 

i m aim, :i m.-o iV >m Mr. .i./owu, A!..- ; . , i ami 

k i .. 1 n .:, „ > v,’ .. Till /an’ n'. n. I 1: ’ ,. . o i u v\ i , i ^ .. , > . 

\i ila mnccro ivyurcl, 

I am, <7 * c C7.mr.-i1, va-i v 

ii. a: '• 1 ' 

tC r n k '’j;n fr vvo ; 7 f r y mo «. - - . / m \ i 

vrill not ix'iui-u Immi, 


[7 mm A7vm : r /> vm - ' .JDAvr, 

'--“S ■- . 

Rr.v. TI. A. T7 vmm \ v. 

T'mm Sm m- ! ym^ 'V A ' ■ -, / < f C ‘ ' v • 

I lav - mvA 7 vk 7 " ■ m ' • r* : 77i: ■' 1 ■ 1’ 

3V>11!. ■ j‘];-A myvi ■ i . f M 1 , ’ " . m . ' . 

bio ii:*j must carry com id mu 1«> v v<vy mi ml. 

\ cry j\ :y-^oUully, y'>'V'.’, 



70 Vf 


\r* 


[.Will.] 

[From the 12cv.Fr. IT. B. /yvv.wr, <m nrt'nciit JAmm of Oikmy/, 

xtctO X w /i.J 

[•V :vrr, V/-1 ^ T , y ^ ^ ^ 0 ^ J 

-• 1 * 1 ‘ * 1 ^ ^' j - ’ J LJ < ■*' . 

Mt Dear Dr. Dor nm \ s. 

Sitic*o I wr )to ymi v-vAnlay, (I bcl'n-vo mrnkviiv; ?■ v 1 um\) 


I huvo renal ibo yi . , 7 
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[From J. T. AlLn, of f Air port, Kmtucl:yA\ 

Xrwrmrr, KYntuc icy, 2IAy dY'Y, 1 : / 

GrytoRAT, A. J. Plea?ont('o;, Pa u.AnnrieaiA. 

I’ear Gir : —Your < Yo<-mol ;;tv< r cf 2YI im G. v.dtli yniandilet 
Land, Yr av hi• • 1 1 p'<Asn in'-*. , t, h y sYoma I'nYm. 

1 iv;al Y' III* tu a i Yu V 1 Y a - •. . d * ii i-ave.d A 1 a! i " l i a i ( Inn, 


* V t t i! > i 1 I i. /> . 1 1 til III'J > \ ' I ‘ ' i 1 - - V v_t . - ■ « \ V i 1 v n I ■’ J \ \ . I » > J Will {'111 
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Mr. President and Gentlemen of the 

(Philadelphia Society for Promoting ^Agriculture . 

It is now more than three years sinep I had the honour t*» 
read before you my memoir “ on the influence of the him 
colour of the sky* in developing animal and vegetable life, 
illustrated by certain experiments I bad instituted and 
continued between the years 1861 and 1871.” 

The subject was so entirely novel, and the results of the ex¬ 
periments were so surprising, that men were lost in amaz-- 
rnent when they contemplated the farts as they were narrated, 
and began to conjecture the bearing that these facts wevr 
destined to have upon the comfort, the health and the 
prosperity of mankind. 

As a knowledge of the experiments and the conclusions 
deduced from them became diifused, various criticisms appeared 
in many journals, some of which were humorous, and intended 
to be facetious; others treated the subject with grave dignity, 
not knowing exactly what to make of it; while others, again, 
grasping it in its important relations, as by intuition, welconu-d 
it as a long step in advance in the knowledge of the great 
truths in physics wliieli mankind are so anxious to acquire. 
All this was perfectly natural. The little knowledge which 
men have has been acquired by great labour, industry, priva¬ 
tion, and perhaps tltrough a long course of arduous study. 
They are, therefore, loath to abandon preconceived notions 
Ultoii any subject. It would be a loss of so much mental 
capital. A new idea, therefore, upon any familiar subject 
naturally excites doubt, and is met with disapproval until, by 
a free and full discussion, its merits are understood, when, if it 
is established by facts and conclusive reasoning upon them, it 
is accepted as sound, though it may displace all preexisting 
notions in opposition to it. 

Such ha3 been the history of the publication of my memoir, 
and of the wonderful discovery that it describes. I proceed 
now* to communicate to you some facts in connection with this 
subject, which are very curious, instructive and important. 
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[From J. T, Ahhn, of A? tic port, Kentucky. 

Newport, Kentucky, May 26th, 15?'?. 
Central A. J. Pleasonton, Philadelphia. 
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Mr. (President and Gentlemeji of the 

Philadelphia Society for ^Promoting- Agriculture . 

It is now more than three years sine# I had the'honour i*> 
read before you my memoir “ on the■ influence of the b]uc 
colour of the sky in developing animal and vegetable life, as 
illustrated by certain experiments I had instituted and 
continued between the years 1861 and 1871.” 

The subject was so entirely novel, and the results of the ex¬ 
periments were so surprising, that men were lost in amaze¬ 
ment when they contemplated the facts as they were narratr.d, 
and began to conjecture the bearing that these facts wcv^ 
destined to have upon the comfort, the health and tin 4 
prosperity of mankind. 

As a knowledge of the experiments and the conclusions 
deduced from them became di fused, various criticisms appeared 
in many journals, some of which were humorous, and intended 
to be facetious; others treated the subject with grave dignity, 
not knowing exactly what to make of it; while others, again, 
grasping it in its important relations, as by intuition, welcomed 
it as a long step in advance in the knowledge of the great 
truths in physics which mankind arc so anxious to acquire. 
All this was perfectly natural. The little knowledge which 
men have has been acquired by great labour, industry, priva¬ 
tion, and perhaps through a long course of arduous study. 
They are, therefore, loath to abandon preconceived notions 
upon any subject. It would be a loss of so much mental 
capital. A new idea, therefore, upon any familiar subject 
naturally excites doubt, and is met with disapproval until, by 
a free and full discussion, its merits are understood, when, if it 
is established by facts and conclusive reasoning upon them, it 
is accepted as sound, though it may displace all preexisting 
notions in opposition to it. 

Such has been the history of the publication of my memoir, 
and of the wonderful discovery that it describes. I proceed 
now to communicate to you some facts in connection with this 
subject, which are very curious, instructive and important. 
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It may bo remembered that in tho month of May, 1871, a 
£T ( *ut hailstorm vbited this city and neighbourhood, and 
inflicted iimiUMHO damage aiioM^ gardens, green houses, &e. 
Among the sufferers was Mr. Bobert Buist, Sr., in his extensive 
gla-s houses, near Darby, in some of which nearly all of the 
glass was broken. The damage was promptly repaired, and 
the houses reglazed as before, with colourless glass. After 
which, my memoir on the influence of the blue colour of the 
sky, \c., which had been read before your society in the begin¬ 
ning of May, of that year, was printed and published. It was 
then too late for Mr. Buist to introduce blue glass into his 
having houses—but fully informed of the results of my experi¬ 
ments lie adopted an expedient, which differing somewhat 
from my experiments confirms the conclusions thereon to 
whh-h T. had arrived, and which will prove a valuable addition 
to our appliances in horticulture. 

Mr. Buist bad at this time a very largo and valuable 
collection of geraniums which bad become diseased; some of 
them had died, others were feeble, losing their leaves and 
flowers, and others again, though blooming, were sensibly 
being deprived of the brilliant tints of colour which char¬ 
acterized their several varieties. 

It occurred to Mr. Buist that if he should paint with a light blue 
?<>b»rr the inside surface of each pane of glass in one of his 
house--, leaving a margin of an iu»*h and a quarter in widtli of 
the glass in its uncoloured condition all around the painted 
surface on each of the panes of glass, and then place his 
sickly geranium plants in the house under this glass so 
painted, the vigour of his plants might be restored. 

The experiment was made, and was successful. The plants 
began to revive soon after they had been placed in this house. 
In two days thereafter they began to put forth new leaves, and 
at the end of ten days their vigour was not merely restored, but 
Mr. Buist assured me that the plants he bad thus treated were 
more healthy and vigourous than he had ever seen similar 
plants of the same varieties to have been. Their colours were 
not only restored but their tints were intensified. 

During the summer of 1871, Mr. Dreer, one of our most 
successful horticulturists, called my attention to another con¬ 
firmation of my theory, which had just come to his notice. It 
was as follows, viz.: 
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A professional gardener in Massachusetts (near Boston) had 
been trying for several years to protect his young plants, as 
they were germinating, from various minute insects which fed 
upon them, sometimes as soon as they were formed. For this 
purpose he adopted nearly every expedient of which he had 
any knowledge, and even used the primary rays of sunlight 
separately. Nothing succeeded, however, in these experiments 
but the blue ray, which proved itself to be a perfect protec¬ 
tion against the attacks of these insects. He made a small 
triangular frame, similar in form to a soldier’s tent, covered it 
with blue gauze, such as ladies use for their veils. Having 
prepared a piece of ground, he sowed his seed in it, and,, 
covering a portion of the ground thus prepared with his little 
blue frame and gauze, he left the other parts exposed to the 
attacks of the insects. His plants outside of this frame were 
all eaten by the insects, as soon as they germinated, while 
those under it escaped entirely from their depredations. This 
experiment was tried many times, and always with similar 
results. 

This gardener had written an account of his experiments to 
Mr. Freer, and had forwarded to him one of his small blue 
gauze frames, in order toils introduction here to the attention 
of our gardeners. This was shown to me by Mr. Freer, with 
the gardener’s account of his experiments with it. 

+ 

The explanation of this phenomenon, I think, is this. 
The sunlight negatively electrified in passing through the 
meshes of the blue gauze of the frame, which is positively 
electrified, excites an electro-magnetic current sufficiently 
strong to destroy the feeble vitality of the eggs or of the insects 
themselves, which.are in the soil with the seed, leaving the 
seed to germinate more rapidly under its influence. One 
remarkable circumstance in these experiments was that the 
combination of sunlight with Hue light, while it destroyed 
these noxious insects injurious to vegetation, at the same 
time stimulated the development of the growth of the plants 
it had preserved. 

Having introduced blue glass into the windows of the sleep¬ 
ing apartments of my servants in one of my country houses, it 
was observed that large numbers of flies, that had previously 
infested them, were dead soon after its introduction, on the 
inside sills of the windows. This effect seemed to be pro¬ 
duced by alike cause to that on the insects injurious to vege- 
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tation aa described by the gardener of Massachusetts in his 
experiments. Various experiments have been made in several 
parts of this country as well as in Europe, with this associated 
light, in developing vegetable life according to my suggestions 
and with results corresponding to those that I have obtained. 
A lady of my acquaintance, residing in this city, informed me 
that having some very choice and rare flowering plants in pots 
in her sitting room, which were drooping and manifesting signs 
of disease, she threw over them a blue gauze veil, such as 
ladies wear, and exposed them to the sunlight, when she was 
highly gratified to discover that in a very short time they were 
fully restored to health and vigour. 

A gentleman in "West Philadelphia having a large lemon 
tree, which he prized highly, placed it in his hall near to the 
vestibule door, the side lights of which were of glass of differ¬ 
ent colours, blue and violet predominating; the sunlight 
passing through these side lights fell upon a portion of the 
branches of this lemon tree; great vigour was imparted thereby 
to the vitality of these branches, which wore filled with very 
fine lemons, while the other branches of the tree that did not 
receive the light from these blue and violet panes of gla^s, 
were small, feeble and apparently unhealthy, and were without 
fruit. 

It will be remembered that during our late civil war, 
when commercial intercourse between the Northern and 
Southern States had ceased, the sale of early fruits and vegeta¬ 
bles in the markets of the principal northern cities, was 
monopolized by their producers iu the states of New Jersey 
and .Delaware, and on the eastern shore of Maryland. This 
was a very valuable trade, and enriched many of those 
engaged in it. The price of land in these regions became 
enhanced in value, and the people resident there enjoyed 
unusual prosperity. On the restoration of peace all this was 
changed; the people along the Atlantic slope of Virginia, 
North and South Carolina and of a part of Georgia, at once 
entered upon the cultivation of fruits and vegetables for the 
northern cities, and owing to their lower latitudes and earlier 
seasons, aud improved modes of cultivation, they have secured 
their lost markets, and are now rapidly recovering from the 
effects of the war? All this, of course, is a corresponding loss 
to the farmers of Ifeiy Jersey, Delaware and the eastern shore 
of Maryland, and as a consequence the value of farming lands 
in these sections has been sensibly depreciated. A large por- 
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tion of this trade can be recovered by the application of my 
discovery to the cultivation of vegetables and fruits, and their 
maturity can be hastened so as to equal that of those of the 
Southern States herein referred to. 

The early vegetables used in my family are, for the most 
part, started in pots under blue and plain glass, then trans¬ 
planted into proper soil, and are ready for use several weeks 
before I could otherwise obtain them. As an illustration, we 
have been using on my table since July 12th, of this year, 
StowelPs evergreen sugar corn, grown in this way, while I am 
informed that it is one of the latest in the season to mature; 
it will be at least two weeks later than now, August 10th. 
before any of it grown otherwise in the ordinary course of 
growth will be ready for use.* 

As it is only the very early and very late vegetables and 
fruits that remunerate the grower, while the abundance of 
the regular crops reduces the prices oftentimes below cost, 
it is truly the interest of all persons engaged in furnishing 
such foods to mankind, to produce them and sell them when 
the prices are highest, viz., at the beginning and end of their 
seasons. 


Cotton and tobacco, in the Middle States, can be raised ami 
matured according to this process, so as to avoid entirely the 
September frosts, and* to compete in yield ami quality with 
any of the cottons grown in the Southern States, unless it may 
be the Sea Island cotton. I have myself raised and matured, 
cotton plants on my lawn in this city, year after year, which 
produced as line and large'bolls as I have over seen in Carolina 
or Georgia, and this without the use of blue glass, and before 
I bad made my discovery of its wonderful intluence on vegeta¬ 
tion. 

A machine has been invented and patented at "Washington 
City, by which a man, with it and a mule, can set out in a day 
growing cotton plants which would cover an immense area of 
land. Now if these plants are started according to’ my direc¬ 
tions, under these glasses, and then transplanted into suitable 
soil after the spring frosts are over, the heat and moisture 
of the summer in the Middle States, which probably are in 
excess of those of the Southern States atythat season, will 
rapidly ensure the maturity of the plants > and crops can he thus 
raised which will compete favorably with those of any other 


‘ Tho above was written in 1ST4. 
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section of the country. This same principle of hastening the 
maturity of plants, applies with still greater force to higher 
latitudes where the seasons of growth are necessarily short. 

It is estimated that people residing six or eight degrees of 
latitude farther north than the present latitude of cultivation 
of various plants, maybe enabled'to enjoy many plants and 
fruits of which they are now deprived, by the introduction of 
the process of development that I have herein sketched. 

What boundless blessings may not be obtained in this man¬ 
ner for the populations of Northern Germany, Southern Russia, 
of Scandinavia, Northern China and even the Steppes of 
Tartary, and some parts of Siberia which may he brought 
within the influence of this wonderful power, and thus, by 
im n asing the comforts of life, hasten the progress of their 
civilization. So much for vegetation and what may he done 
with it. Wo will now invite your attention to the stimulating 
influence exerted by this associated blue and sunlight upon 
animal life. 

An esteemed friend of mine, of high character, Commodore 
J. K. (ioldsborough, of the United States Navy, having been 
aligned to the command of one of our western naval stations 
in the latter part of the year 1*71, caused some experiments to 
be made with the associated blue light of the firmament, and 
sunlight, and subsequently addressed to me a letter, of which 
the following is a copy, viz: 


Mound City, Illinois, May 31st , 1872. 
To General A. J. Pleasonton, Philadelphia, Pend a. 

General :—Presuming that it would he agreeable to ymi to 
Irani the results of some experiments that I caused to be 
made, after having read the pamphlet you did me the honor 
to place in my hand, “ On the Influence of the Blue Color of the 
Sky, in Developing Animal and Vegetable Life,'' I proceed to 
<1 * tail them to you : The first experiment was made here by the 
Surgeon of this station, who, having had every alternate pane 
of uncoloured glass removed from each of tw o window's in his 
parlour, and having substituted for them corresponding panes 
of blue glass, proceeded to place a number of plants and vines 
of many varieties, in pots, in the room so as to receive the 
associated light of the'sun and the blue light of the Armament 
upon them. 
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In a very short time the plants and vines began to manifest 
the effects of the remarkable influences to which they had 
been subjected. Their growth was rapid and extraordinary, 
indicating unusual vigour, and increasing in the length of 
their branches from an inch and a half to three inches, accord¬ 
ing to their species, every twenty-four hours, as by measure¬ 
ment. 

The second experiment was made in a comparison of the 
development of the newly hatehed chickens of two broods of 
the same variety. In each of these two broods were thirteen 
chickens, all of which Were hatched on the same day. 

Comfortable but separate quarters near to each oilier we"c 
assigned to the two broods, with their respective mothers, on 
the lawn; one ot the coops, containing a hen and her brood, 
was partly covered with blue and plain glass : the other coop, 
also containing a hen and her brood, did not differ from the 
coops commonly used in this country. 

The chickens of each brood were fed at the same times 
and with equal quantities of .similar fond. Those under the blue 
glass soon began to display the cllerts of the stimulating 
influence of tin 1 associated blue and sunlight hv their daily 
almost visible growth, increase of strength and activity, far 
exceeding in all these rc>peets, the developments of the 
chickens of the other brood which were exposed to the ordi¬ 
nary atmospheric influences. 

I will also relate to you what I imagine to be another re¬ 
markable circumstance having relation to this subject. 

On the 2fUh of January, Is72, the wife of one of the gentle¬ 
men on the station gave birth prematurely to a very sma-1 
child, which weighed at tin 1 time only three and a half pounds. 
It was very feeble, possessing apparently but little vitality. 
It so happened that the windows of the room, in which it was 
born and reared, were draped with Mini curtains, through 
which and the plain glass of the windows, tin,* sunlight entered 
the apartment. The lacteal system of the mother was greatly 
excited, and secreted an excessive quantity of milk, while at 
the same time the appetite of the child for food was greatly 
increased, to such an extent indeed, that its mother, notwith¬ 
standing the inordinate flow of her milk, at times found it 
difficult to satisfy its hunger. 
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The child grew rapidly in health, strength and size; and on 
the 2’dth of May, 1872, just four months after its birth, when I 
saw it, before I left Mound City, it weighed twenty-two 
pounds. 

Whether this extraordinary result was the effect of the 
associated blue and sunlight, passing through the the curtains 
and glass of the windows, or not, I do not profess to determine, 
but I give you the facts of the case, which are in complete 
harmony in their developments with the results of the experi¬ 
ments on domestic animals that you yourself have made. With 
great regard, 

I remain, very truly, yours, 

JOHN R. GOLDSBOROtTGH. 

It will be seen from this statement that this child bad grown 
eighteen pounds and a half in four months, or four and five- 
eighth pounds per month, and considering its apparently 
slight hold upon life, at its birth, we may unite with the 
Commodore in believing it to be “ a remarkable circumstance.” 

On the loth February of this year, 1874, two newly born 
lambs, one weighing three and a half pounds, the other weigh¬ 
ing four pounds, were taken from their mothers and placed in 
one of the pens on my farm fitted with blue and uncoloured 
glass ; they had not received any nourishment from their dams, 
they were ted alike, and without any design to increase largely 
their weight, with skimmed cow's milk. When they were three 
months old, they were weighed—one of them weighed fifty- 
one pounds, the other fifty-live ‘pounds—at two weeks old 
their teetli were so much developed that they began to eat 
bay. 

The flesh of lambs is deemed to be a delicacy. From this 
experiment, it would appear that in three months from birth 
two lambs have gained forty-seven and a half and fifty-one 
pounds respectively, which, at the market price of forty cents per 
pound, would yield in one case twenty dollars and forty cents, 
and in the other twenty-two dollars, for the lambs weighing 
respectivefy fifty-one and fifty-five pounds. 

Farmers who raise domestic animals for food have here a 
very simple and inexpensive process by which their gains may 
lie very largely increased. 


t 
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A. gentleman of my acquaintance having a canary bird that 
had been a very fine singer, was surprised to discover that, 
without any apparent cause, the bird had ceased to sing, 
refused to eat, and evidently was in a declining state of health, 
and it .was feared that he would soon die. I recommended 
the owner to try the effect of blue and sunlight upon the bird. 
He consented. The cage was removed with the bird to the 
bathroom of the owner's house, whose windows contained varie¬ 
gated glass, blue and violet in excess. The cage, with its 
occupant, was suspended so that the sunlight passing through 
these lights might fall upon the cage. The bird began to 
recover very soon, its appetite returned, and in a little while 
its song, which its owner assured me, was sweeter, stronger 
and more spirited then he hacUpreviously known it to be. 

% 

At the close of the late civil war in this country, I bought a 
pair of mules that had been used in the military service of 
the government. A little while after the purchase it was dis¬ 
covered that one of them was completely deaf, having had his 
hearing destroyed by the noise of heavy firing during the 
battles in which he had been employed. Thereupon I directed 
the teamster who had charge of him, to he particularly careful 
in using him, and to treat him with great gentleness and kind¬ 
ness on account of his infirmity. Two or three years after he 
came into my possession, this mule was seized with acute 
rheumatism of so violent a character that the poor animal 
could wot walk. Before this time he, with other animals, had. 
been removed to a new stable that I had built, in which lie 
was kept for several months without being used for work. 
He gradually got better of his rheumatism, but his deafness 
continued until this spring, when he recovered entirely both 
from his deafness and rheumatism. Over each of the doors of 
this stable I had caused to he placed a transom, with panes ot 
blue and colourless glass therein. The stall of this mule was 
before a door with such a transom over it# AVheu the 
the sun arose in the morning, he cast his light through this 
transom on the mvk and top of the head of this mule. Before 
lie set in the afternoon he threw his light again upon the head 
and neck of this mule, through the transom of another door 
mi the northwestern side of the stable; the effect of this light 
upon the animal has been the cure of his rheumatism, and the 
removal of his’deafness: lie is now as healthy and hearty a 
mule as you will see anywhere. The removal of this deafness 
was produced by an electro-magnetic current, evolved by the 
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two lights upon his auditory nerves and exciting them to 
healthy action. 

These last two incidents just mentioned, serve to introduce 
the subject of the influence of the associated blue and sunlight 
upon animal health and particularly upon Human Health. 

It is known that silk is one of the most important staple 
products of Ttaly. It is also known that much of the high 
prices which this staple product bear in commerce, is* due to 
to the difficulty experienced in hatching and rearing the silk 
worms which produce the cocoons or balls on which they wind 
the silk drawn from their bodies. To hatch the eggs of the 
silk worm, an even temperature of a certain degree of heat is 
indispensable, and great care m feeding and keeping them 
clean is required after the worms are hatched. 

An eminent Italian chemist, after the publication of the 
results of my experiments with blue light, instituted some 
experiments in the rearing of the silk worms. He placed a 
certain number of the eggs that produce the worms under 
plain glass, of which, in the hatching and rearing, 50 per cent, 
died, no then placed the same number of eggs under violet 
glass, of which only 10 jut cent, perished. Had lie used blue 
glass in his experiments it is probable that the loss would have 
been nearly nominal. As the rearing of silk worms for the 
European factories has become an important industry in Cali' 
fornia, we may expect great success will follow the efforts to 
raise them, when the stimulating influence of blue light shall 
be applied properly. 

"While we are considering this subject, it maybe as well to 
allude to the vitalizing influence of the associated blue and 
sunlight of this discovery in the cure of human and other 
animal diseases, and I mav mention here a most extraordinary 
case in which its power was manifested. 

T?i the latter part of August, 1871, I chanced to visit a physi¬ 
cian of this city, of my acquaintance, whom I found to be in 
great distress, ami plunged in the lowest despondency. 
On inquiring the cause, he told me that he feared that lie was 
about to lose his wife, who was suffering from a complication 
of disorders that were most painful and distressing, and which 
had baffled the skill of several of the most eminent physicians 
here, as also of others of equal distinction in New York. He 
then stated that his wife was suffering great pains in the lower 
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part of her back, and in her head and neck, as also in her 
lower limbs: that she could not sleep; that she had no appetite 
for food and was rapidly wasting away in flesh: and that her seere- 
tions were all abnormal. I said to him, “ Why don’t you try 
blue light? ” to which he replied, “ I have thought of that, but 
you know how it is with wives: they will frequently reject tbe 
advice of a husband, while they would accept it if offered bv 
any one else. This has deterred me from recommending 
blue light, but I think that if you should recommend it to her 
she will adopt it, for she has great confidence in your judg¬ 
ment.” I told him that 1 would most certainly recommend it 
to her. Accordingly we went up to her sitting room in the 
second story of the main building, having a southern expo¬ 
sure, the house being on the southern side of the street. AYe 
found her seated at an open window, the thermometer up in 
the nineties; she was looking very miserable, greatly emaci¬ 
ated. sallow in complexion, indicating extreme ill health, a)el 
her voice very feeble. On inquiring of her relative to tlin¬ 
state of her health, she described it very much as her husband, 
the doctor, had done. AYhen £ had put to her the same ques¬ 
tion E had proposed to her husband, viz : “ Wliv don’t you try 
blue light? ” “Oh!” she replied, ‘T have tried so many thine-, 
and have had so many doctors that I am out of conceit of all 
remedies; none of them have done me any good; I don't 
believe that anything can relieve me.” To which I remarked, 
“Xonsense ! you have many years of life yet remaining, and if 
you will try blue light you will live to enjoy them.” To 
which she answered, “Are you in earnest ? I>o you really 
think that blue light would do me any good ? ” “ Certainly !” 

I said, “I do, or I would not reeoihmend it to you ; my expe¬ 
rience with it fully justifies my opinion.” >3he then said she 
would try it, and asked me how it should he applied. I then 
told her and her husband in what manner the application <>f 
blue light in her ease should be made, and how often and 
when it should he repeated, and they both promised that the 
trial with it should be made the next day. 

8ix days after this interview I received a note from the 
doctor, asking me to send him some copies of my memoir on 
blue light, &c., which he wished to forward to some of his 
distant friends, and at the close of it he had written : “ You 
will be surprised to learn that since my wife lias been under 
the blue glass, her hair on the head has begun to grow, not 
merely longer, but in places on her head where there was 
none new hair is coming out thick.” This was certainty an 
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unexpected effect, but it displayed an evident action on the 
skin, and so far was encouraging. Two days after the receipt 
of this note I called to see the doctor, and while he was 
giving me an account of the experiment with the blue light, 
his wife entered the office, and coming to me, she said, “ Oh, 
general! I am so much obliged to you for having recommended 
to me that blue light!” “ Ah!” said I, “ is it doing you any 

good?” “ Yes,” she said, “ the greatest possible good. Do. 
you know that when I put my naked foot under the blue light, 
all my pains in the limb cease ?” I inquired, “ Is that a fact ?” 
She assured me that it was, and then added, “ My maid tells 
me that mv hair is growing not merely longer on my head, 
but in places there which were bald new hair is coming out 
thick.” She also said that the pains in her back were less, 
and that there was a general improvement in the condition of 
her health. 

Three weeks afterwards, on visiting them, the doctor told 
me that the arrangement of blue and sunlight had been a 
complete success with his wife; that her pains had left her; 
that she now slept well; her appetite had returned, and that 
she had already gained much flesh. Ilis wife, a few moments 
afterwards, in person, confirmed this statement of her husband, 
and he added: “From my observation of the effects of this 
associated blue and sunlight upon my wife’, I regard it as the 
greatest stimulant and most powerful tonic that I know of in 
medicine. It will be invaluable in typhoid cases, cases of de¬ 
bility, nervous depressions, ami the like.” It was at this time • 
that the first symptoms in the improved condition of the health 
"■f the Prince of Wales, who had been dangerously ill in Eng¬ 
land, were announced, when the doctor added: “Xow, in this 
• ase of the Prince of Wales, could he have been submitted to 
this treatment with the associated blue and sunlight baths, 
his recovery would be in one-tenth part of the time that it will 
take under the usual treatment.” 

E introduce here a copy of the letter' that I received from 
this physician, l>r. S. W. Beckwith, on this subject. It is as 
fellows, viz. : f 

“ Electrical Institute, 1220 Walnut street, 
“Philadelphia, September 21, 1*71. 

“7b General A. J. Pleasanton. 

“ My Dear Sir :—In following out the suggestions from you 
at our late conversation concerning the application of the asso- 
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ciated blue light of the sky and sunlight for the cure of debility 
and nervous exhaustion, I have found some very singular 
results. 

u The application of your theory to the cultivation of plants 
and the development of animal lije, has been wonderfully suc¬ 
cessful ; but it will, in certain conditions of human suffering, 
prove to be a far greater blessing to mankind, if judiciously 
used. As an illustration, I offer the following facts, viz: 

“ My wife had been suffering from nervous irritation and 
exhaustion, which resulted in severe neuralgic and rheumatic 
pains, depriving her of sleep and appetite for food, and pro¬ 
ducing in her great debility, accompanied by a wasting away 
of her body, and changing the normal character of her secre¬ 
tions. 

“ I had prepared a window sash fit ted with blue glass, which 
was inserted in one half of one of the windows in her sitting- 
room. The sash of the other half of the same window was 
titled with uncoloured glass, the window having a southern ex¬ 
posure, and receiving, from ten and a half o’clock a. m. till 
four o'clock r. M., the full blaze of the sun’s light. The shut¬ 
ters of the other window (there being two windows in the 
room) were closed, excluding all light from*it, and light was 
also excluded from the upper sash of the first mentioned 
window. 

“ This arrangement I found to furnish too strong a blue light 
for my wife’s eyes; and, besides, it was not in accordance with 
your instructions. 80 I introduced an e<]iial number of panes 
of clear glass and of blue glass into the sash, and then my wife 
exposed to the action of these associated lights those parts of 
her person which were the subjects of her neuralgia. In three 
minutes afterwards the pains were greatly subdued; and in 
ien minutes after having received the lights upon her person, 
they almost entirely ceased for the time being, whether they 
were in the head, limbs, feet, or spine. With each application 
of the sun and blue light hath, relief was given immediately. 
There is no doubt in my mind tln.it in eases of exhaustion from 
long-continued fevers and other debilitating causes, the appli¬ 
cation of this principle that you have discovered will restore 
the patients to health with a rapidity tenfold greater than can 
he efieeted by any other treatment within my knowledge. 
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“ Congratulating you upon your grand discovery, as well in 
science as in animal Hygiene, 

“I remain, very truly yours, 

“ S. W. BECKWITH. 

a P. S.—From a close examination of the effects of these 
associated lights of the sun and the firmament, I am of the 
opinion that they furnish the greatest stimulant and the most 
powerful tonic that I am acquainted with in medicine. 

“ Very truly yours, 

“S. W. BECKWITII. 7 ’ 

About this time (September, 1871), one of my sons, about 22 
years of age, a remarkably vigourous and muscular young man, 
was afflicted with a severe attack of sciatica, or rheumatism of 
the sciatic nerve, in his left hip and thigh, from which he had 
been unable to obtain any relief, though the usual medical as 
well as galvanic remedies had been applied. He had become 
lame from it, and he suffered much pain in his attempts to 
walk. 

I advised him to try the associated sun and blue light, both 
upon his naked spine and hip, which he did with such benefit 
that at the end of three weeks after taking the first of these baths 
of light, every symptom of the disorder disappeared, and he 
has had no return of it since—a period now of three years. 

Some time since two of my friends, Major Generals S- 

and I)-, of the United States regular army, were on duty 

in this city. On making them a visit at their official residence. 
I saw on the window-ledge as I entered the room, a piece of 
blue glass of about the size of one of the panes of glass in the 
window. After some conversation, General I). said to me, “Did 
you notice that piece of blue glass on our window-ledge?’ 7 I 
said, “I had observed it. 77 “Do you know what it is there for : 77 
To which I replied, that “I did not ! 7 ’ lie then said, “I will tell 
you—S. and I have been suffering very much from rheumatism 
in our fore-arms, from the elbow-joints to our fingers 7 ends; 
sometimes our fingers were so rigid that we could not hold a 
pen—we have tried almost every remedy that was ever heard 
of for relief, but without avail; at last I said to S., suppose we 
try Pleasontoirs blue glass, to which he assented—when I sent 
for the glass and placed it on the window-ledge. When the sun 
began about ten o’clock in the morning to throw its light 
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through the glass of the window, we took off our coats, rolled 
up our shirt sleeves to the shoulders, and then held our naked 
arms under the blue and sunlight; in three days thereafter, 
having taken each day one of these sun-baths for 30 minutes 
on our arms, the pains in them ceased, and we have not bad 
any return of them since—we are cured.” 

It is now more than two years since the date of my visit to 
these officers. Two months ago General S. told me that lie 
had not had any return of the rheumatism, nor did lie think 
that General D. had had any—General S. in the meantime had 
been exposed to every vicissitude of climate, from the Atlantic 
(Ocean to Washington Territory, on the Tacitic, and from the 
49th degree of north latitude to the Gulf of Mexico, and General 
I). was then stationed in the far Xorth. 

In the beginning of March, 1873, I was called upon by Mr. 
TIenry H. Iloiloway, a very respectable gentleman, doing busi 
ness in this city as a bookseller, who came to consult me on 
the subject of his mother’s illness, and to ask my opinion in 
regard to the propriety of using blue and sunlight baths in 
her case. He stated that his mother had been confined to her 
bed for more than two months, and that she was sufleri ng ex¬ 
cruciating pains in her head, spine and other parts of her body ; 
that she could not bear to be moved in bed ; that she could not 
sleep, and having no appetite, she was rapidly wasting away 
in flesh and strength; that her physician had not been able to 
make any impression upon her malady, and that the family 
were in despair lest she should die; that its members had been 
summoned to her bedside that afternoon to see her probably 
for the last time, and if I thought that these blue and sunlight 
baths would relieve his mother, he wished to have them tried. 
From his account it was evident that her situation was criti¬ 
cal, and that there was a serious disturbance of the electrical 
equilibrium in her system; I told him very frankly that I 
thought his mother could be greatly benefited by the use of the 
said baths of light, and I informed him how and how often 
these baths of light should be administered. He expressed 
himself much gratified by my explanations and said, that he 
would urge his mother and her physician to give them a fair 
trial. I received from him subsequently a letter, of which the 
following is a copy, viz ; 

"Philadelphia, April l^th, 1873 . 
“To General A . J. Pleasonton . 

" Dear Sir :—Knowing that you have been assiduously inves- 
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tigating the curative properties of blue light (for human 
diseases) for several years past, a feeling of gratitude prompts 
me to take the liberty of communicating a few facts that may 
be of some interest to you. 

“About six weeks since I heard you explaining to an ac¬ 
quaintance of yours, the way in which blue light should be 
arranged in windows, so as to take sun-baths thereby. In 
enumerating the classes of invalids that would be benefited 
by such baths, you mentioned those afflicted with spinous or 
nervous diseases. 

“I was an interested auditor; for my mother, Margaret C. 
Holloway, residing iii Chesterfield township, Burlington 
i county, New Jersey, had then been confined to her bed for 
about two months, her entire nervous system being appar¬ 
ently incurably affected. It was probably a regular consump¬ 
tion of the nerves. She appeared to be wasting away very 
rapidly, and we had but little, if any, hope of her recovery. 

“At my request, after first obtaining the full consent of her¬ 
self and the attending physician, blue window lights (pur¬ 
chased from French, Kichards k Co., of this city,) were suita¬ 
bly arranged in the west windows of her room, the east win¬ 
dows being too much shaded by trees to admit the light pro¬ 
perly. During the first week thereafter, the weather was so 
unfavorable that only one sun-bath could be taken ; but the 
next week, three or four were taken on consecutive days. 

“From the commencement of her sickness, she had not been 
able to sit up more than a few minutes each day, just while 
the nurse made the bed; but in a few days after the several 
sun-baths were taken in succession, she surprised the entire 
family by getting up and dressing herself while they were at 
breakfast. She probably over-exerted herself as she was not 
so well for two or three day .3 thereafter. However, she con¬ 
tinued to improve very rapidly, and has now almost or entirely 
regained her usual health. 

“ I may just here state the most important perceptible effects 
of the sun-bath. 

“ During most of the time of her illness, mother suffered 
from an intense pain in the upper part of the spine and in her 
head, and the galvanic battery had been frequently and regu¬ 
larly used in the hope of mitigating it. The sun-baths re¬ 
lieved this pain very materially; and also induced a profuse 
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perspiration that relieved the interior organs from their ob¬ 
structions, and which relief medicines, as well as the galvanic 
battery, had failed to produce. 

“ These are the important facts in the case. 

“The attending physician would probably maintain that the 
remedial virtue was mainly or altogether in his medicines, but 
the circumstances are such as to induce the belief that mother’s 
speedy recovery was in a great degree attributable to the cura¬ 
tive properties of the blue glass. I am so fully convinced of 
this that I shall hereafter use the glass in a similar way, in all 
cases of protracted sickness in my own family, whenever prac¬ 
ticable. 

“Very respectfully yours, &c., 

“HENRY II. HOLLOWAY, 

“ No. 5 South Tenth street, Philadelphia, Pa.” 

This lady soon afterwards recovered her usual good health, 
and on its re-establishment, she made several visits to her sons 
residing here. In two of these visits, I had the pleasure to 
see her. In one of the interviews that I had with her, she 
told me that for two years prior to the use of these baths of 
light she had had no perceptible perspiration, but that after the 
third of these light baths, a most copious perspiration broke 
out all over her person, but particularly profuse on her neck 
and shoulders, and that she had called her daughter to witness 
it, who scraped it with her hands from her neck and shoulders as 
a groom does from a horse that has been hard driven or ridden 
in summer. She dates her recovery from the restoration of 
her power to perspire, which she attributed to the effect of the 
associated sun and blue lights. 

I addressed a note to the attending physician in this case, 
asking from him a statement of the case, with its diagnosis, &c. 
From his reply I make the following extract, viz: “ Mrs. H. 
had been sick some two or three weeks with excessive spinal 
iritation amounting to partial paralysis of the right side, with 
intense neuralgia from the occiput down to the foot, including 
the right arm. This condition was greatly improved before 
the blue glass was used. She was almost free from pain, but 
nervous iritation remaining at this time I made use of the 
galvanic battery, which she thought done her a great deal of 
good. 
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“I think it was some two or three (lays after that, the blue 
light was used. She says that she took it about twelve times 
altogether, from a quarter to a half hour each time. 

“You can draw your own conclusion, if there was any benefit 
derived from , blue light. 

“ My dear sir, I would not have you imagine that I do not 
have any faith in your theory, for I confidently believe that it 
has a most powerful influence, both on the animal and vegeta¬ 
ble kingdoms. 

“ I should like, at some future period, to give it a fair trial; 
consequently, if it would not be encroaching too much on your 
time, I should like very much to hear from you in regard to 
your experience of its application and result, the manner and 
mode by which it may be used, and should there be any 
benefit derived by its use, I would most cheerfully transmit 
that fact to you. 

“ Respectfully yours, 

“ J. V. L. WHITEHEAD. 

“ Crosswicks, April 2d, 1873” 

I have introduced here the extract from the letter of Dr. 
Whitehead merely to show the desperate condition of his 
patient, her agonizing suite ring, and the well founded appre¬ 
hensions of the patient’s family—that the situation of the 
patient was extremely critical, and fully justified the use even 
of experiment with a new practice, in the attempt to relieve 
her. When they saw that the expedients resorted to during 
her long sickness had failed to produce the desired results, Dr. 
Whitehead, himself, is stated by Mr. Holloway to have given 
his full consent to have the experiment with the blue light 
made in the case of Mrs. Holloway, she also desiring it, which 
is conclusive that she had not been so much benefited by his 
treatment of her as to wish to continue it longer, and that he 
also was in doubt as to its efficacy from the adoption of another 
practice. 

About this time, Mr. H. II. Holloway, the gentleman whose 
mother’s case is given above, being a great sufferer from rheu¬ 
matism, from which he had been unable to obtain relief, 
determined to try in his own person the efficacy of the sun 
and blue light bath, and after having tested it to his entire 
satisfaction, addressed me a letter, as follows, viz: 
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“ Philadelphia, October 17th , 1873. 

“Gen. A. J. Pleasonton. 

“Dear Sir: —In the spring of 1872, I was afflicted with the 
rheumatism (sciatica,) for nearly two months, and I suffered 
from a recurrence of the same, at intervals, until last spring. 
At that time the surprising effect which your blue glass sun¬ 
baths produced in restoring my mother to health (an account 
of which I sent you a few months since,) induced me to try 
the same for the rheumatism. 

u I took three or four such baths of sun and blue light, in 
accordance with your directions, and have had no returns of 
the rheumatism since, although six months have now elapsed; 
and I have been much exposed in stormy weather. My limbs 
have been a little stiff, but without pain, two or three times 
during long continued storms, which was probably owing to- 
the mercury contained in the drugs taken by me, when first, 
attacked in 1872. 

“I have deferred writing to you on the subject for several 
months, so that sufficient time might elapse to be sure of the 
permanence of the effect of the blue glass sunbaths. 

“I am fully confident that a fair trial of said sunbaths will 
seldom if ever fail to cure the rheumatism, and I wish that so 
simple and inexpensive a curative agent may speedily become 
popularized. 

“Very respectfully, 

“.HENRY H. HOLLOWAY. 

“No. 5 South 10th street, Phila.’* 

In the further consideration of this subject, I introduce here 
some extracts from a letter received from Dr. Robert RohlamL 
a distinguished physician residing in New York. 

“New York, July 13th , 1873. 

“ General A. J. Pleasonton. 

“ Sir :—Dr. McL. told me, three days since, that you had 
written to him about a new edition of your highly interesting 
pamphlet on blue light that you were preparing, that would 
contain additional results that you had obtained in your experi¬ 
ments with blue light as a healing power. I can readily 
believe in its efficacy, and I very much regret that I have been 
unable to continue my own experiments in the same direction, 
by which many new facts would have been developed in all 
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likelihood to the great benefit of suffering humanity. Be that 
as it may, you deserve the warmest thanks for having extended 
your experiments 30 far, making the professional physicians to 
feel ashamed that none of them thought it worth their while 
to draw practical consequences from your experiments in the 
development of animal and vegetable life. As the effect of 
blue light is identical with 4 od-force 9 it might be of interest 
to you to hear of some surprising phenomena produced on 
sensitive persons in connection with blue light and corrobora¬ 
ting the results of 4 od-force ’ and 4 odified preparations. ’ 

44 1 . Compare with your results of the blue light on the Alder¬ 
ney bull calf the statement of Dr. Henry B. Heind, page 36 of' 
my pamphlet on ‘od-force,’ case No. 17, and you will find the’ 
similar surprising growth of babies, by using my 4 od-magnetic 
sugar of milk.’ 

“ 2 . I exposed, about a year ago, a man suffering with severe 
rheumatism to the influence of the blue light through two 
glass panes. He felt, after fifteen minutes, much relieved, and 
could move about without pains, but complained of a nasty 
metallic taste on his tongue. The same happened to a friend 
who visited me during odo-magnetizing sugar of milk, when 
I placed his hand in the blue and violet rays of the prism. 

44 Dr. Hardis, assistant physician of Dr. E. B. Foote, has the 
same metallic (copper) taste, whenever he takes some of my 
odo-magnetic sugar of milk, on his tongue; also Dr. Fincke, a 
highly educated and reliable physician in Brooklyn, who ex¬ 
perimented a great deal with od-force produced by the blue 
and violet rays of the prism, and who placed the hand of a 
man within these rays, and the latter complained of having a 
taste like verdigris on his tongue. 

44 These examples show that the blue and violet light and the 
od-force generated in this way are of an electric positive nature ; 
and it is very much to be regretted that Professor Yon Reichen- 
bacli reversed the poles, and, in his works, calls this pole, 
which is analogical in its effects to the positive pole of any elec¬ 
tric or electro-magnetic apparatus, the 4 odic-negative one,’ 
causing by that uselessly an unavoidable confusion.” 

In the latter part of March, 1874, I received a letter from 
Major-General Charles W. Sanford, late the commander of 
the National Guard of the city of New York, of which the fol¬ 
lowing is a copy : 
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“ 4G2 Wcst Twenty-Second street, ) 
“New York, "March 29//g 1874. j 

“To Major-General Pleasanton , 

“ 918 Spruce street, Phila., Fa. 

“ General : — Will you oblige me with a copy of your pam¬ 
phlet upon the use of blue glass ? I bad some time since an 
opportunity to read it, and having an invalid daughter, her 
physician was induced to try the experiment of having blue 
glass inserted in her windows. She has been materially bene¬ 
fited by its use, and I am anxious to investigate the subject. 

“ She has*also a number of plants in her sitting-room, which 
have grown and flourished in an extraordinary manner under 
its influence. I am, General, very respectfully, 

“ Your obedient servant, 

“CHARLES W. SANFORD.” 

Extract from a letter of Dr. Robert Rohland, of New York, 
received by me in June, 1874. 


“New York, June 28, 1874. 

“To General A. J . Pleasonion, 

“ Philadelphia. 

“Sir: — ..... Several gentlemen have made some 
experiments with blue light under my direction, with very 
favourable results, especially Dr. L. Fisher, in a case of general 
debility and exhaustion, and Dr. McLaury, in a case of very 
troublesome tumor. 

“Very respectfully yours, truly, 

“DR. ROBERT ROHLAND.” 

Extract from a letter of Dr. Wm. M. McLaury, of New 
York, received by me in August, 1874. 

“ To General Pleasanton, Phila. 

“Dear Sir: —Understanding through Dr. R. Rohland that 
you are about to publish a new edition of your article on the 
blue ray, with some additional matter, I suppose that you 
would like to hear of my experience therewith. 

“ I regret to state that my experience is as yet very limited, 
but I have great hopes that by extensive experiments, with 
careful observation, we will yet And it to be an important 
agent in combating disease. 
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.“ In a little erirl, one month old, was found a 

hard resisting tumour about the size of a robin’s egg, in the 
sub-maxillary region of the left side. I had it placed in such 
a position that the rays of light through a blue glass should 
impinge upon it one hour, at least, each day. This tumefac¬ 
tion disappeared entirely within forty days. 

u The child has developed astonishingly; is now seven 
months old ; is exceedingly bright and happy; has not known 
an hour’s sickness or discomfort. Its peculiar freedom from 
infantile ills I attribute, at least in some degree, to the influence 
of the blue light. 

u With great respect, yours, 

“ WM. M. McLAURY. 

“ Xew York City, August 20 th , 1874.” 

S >me time since, Mrs. C., the wife of Major-General C., a 
distinguished officer of the United States regular army, told 
m * that one of her grandchildren, a little boy about eighteen 
months old, had from his birth had so little use of his legs 
that he could neither crawl nor walk, and was apparently so 
■enfeebled hi those limbs that she began to fear that the child 
was permanently paralyzed in them. 

To obviate such an affliction, she requested the mother of 
the child to send him, with his two young sisters, to play in 
the entry of the second story of her house, where she had 
lined up a window with blue and plain glass in equal propor¬ 
tions. The children were accordingly brought there and were 
allowed to play for several hours in this large entry or hall 
under the mixed sun and blue light. In a very few days, Mrs. 

C-told me that the child manifested great improvement 

in the strength of its limbs, having learned to climb by a 
vhair, to crawl and to walk, and that he was then as promising 
a child as any one is likely to see. 

• 

In the case of the child, whose premature birth occured 
at the naval station at Mound City, in Illinois, Commodore 
Goldsborough was informed by its mother, a short time since, 
that it had continued to improve in health, size and vigour, 
since the Commodore had last seen it, and that it was then a 
perfect specimen of infantile development. 

The case of this child, described by Commodore Golds¬ 
borough, is a very remarkable one, for, having been prema¬ 
turely born, it may be presumed that its organization was not 
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as completely developed as it would have been had it fullilled 
the entire period of its gestation—and consequently it would 
seem that the association of the blue and sun light had re¬ 
paired all the deficiencies in its organisms existing at its birth. 

"We have, in these instances that I have advanced, mani¬ 
festations of the remarkable variety of powers as developed in 
the several cases, all differing from each other in their various 
disorders, and all having been restored to their normal condi¬ 
tion of health and vigour; and, in some instances, having had 
that condition increased and intensified. 

We have had moribund flowering plants, not only arrested 
in their course of decay, but reinvigourated, and their beauti¬ 
ful tints of colour greatly improved. 

We have had branches of a tropical fruit tree, that were 
exposed to the action of blue light, made highly fruitful, while 
others of the same tree, not similarly exposed, bore no fruit, 
and were feeble and apparently unhealthy. 

We have an immature infant child, defective in its develop¬ 
ments at its birth, made perfect in its parts, and strengthened 
so as to become a striking instance of infantile health, vigour 
and beauty. 

We have had in another infant child, only one month old, 
an obstinate tumour to be absorbed, and a degree of bodily 
vigour imparted to it that defied the attacks of all infantile 
disorders after the tumour had disappeared. 

We have had poultry of the same variety, hatched on the 
same day, presenting such different stages of advanced 
development, after the lapse of the same period of time, to 
those of similar poultry reared in the common way, that 
incredulity must yield to well established fact, and surprise 
give way to conviction. 

We have had. the vocal powers of a singing bird, that had 
ceased to sing, again excited, and its musical tones again 
poured forth with greater force, richness and beauty than it 
had before ever displayed, to the delight of all who have heard 


The deaf has been made to hear: in a domestic animal, 
the mule, which for nearly ten years, and perhaps longer, had 
heard not at all; and the stiffness of his limbs with rheuma- 
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tisra has given way to the natural elasticity of his normal 
condition of health. Under this most potent influence, lambs 
that may be used for the food and clothing of man, have been 
so greatly developed in so short a time that we may reasona¬ 
bly hope that the rearing of domestic animals for food may be 
so largely extended and improved, that immense numbers of 
mankind who, from the costliness of such food heretofore, 
had never tasted it, may, in the near future, be no longer de¬ 
prived of the use of this most stimulating and nourishing 
article of flesh diet. 

But the greatest value of this application of blue light, will 
be found to be in its curative power in human and animal dis¬ 
orders of health. 

In the cases before quoted in the human family, rheumatism, 
both chronic and acute, neuralgia, with its accompaniment of 
partial paralysis and various other complications, torpor of the 
lower extremities of a child, nearly amounting to paralysis, 
have all yielded to the application of these vital forces of light. 
May we not congratulate mankind on the blessings which this 
discovery foreshadows ? 

For cerebral disorders, from softening of the brain to con¬ 
firmed insanity, I would respectfully suggest to the medical pro¬ 
fession full trials of the blue and sunlight baths, to be taken 
by their patients at least once in every twenty-four hours on the 
naked spine and back of the head. Should they succeed in 
removing the disorders of the brain, we may, in the near 
future, be relieved of the cost of building additional lunatic 
asylums, and insanity may be classed as a curable disease. 

While this edition was being put through the press, I 
received the following communication and its enclosure from 
Dr. Robert Rohland, a distinguished scientist, resident in 
New York: 

209 Third Avenue, New York. 1 
October 26th y 187If. f 

Gen. A. J. Pleasonton. 

Dear Sir :—With my warmest thanks for your last kind 
letter, I have, to-day, the pleasure to send you enclosed, at last, 
the report of Dr. Fisher's- patient; and am still in hopes to 
send you more next month. 

Accept the assurance of my highest respect, and allow me 
to sign myself, your most obedient and grateful, 

Dr. ROBERT ROHLAND. 
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Enclosed in the above, was the following statement of the 
lady who had been placed under the influence of the associated 
light of the sun and the blue light of the firmament, and the 
blue rays eliminated from sun-light transmitted through blue 
glass : 

“ At the request of my attending physician, Dr. Louis 
Fisher, I will state, as briefly as possible, the effects produced 
upon me by the transmission of the sun’s rays through blue 
glass: 

“ Having been an invalid for nearly three years, and for the 
last half of that time confined entirely to my rooms on one 
floor, I became so reduced by the long confinement, and my 
nervous system seemed so completely broken down, that all 
tonics lost their effects, sleep at nights could only be obtained 
by the use of opiates, appetite, of course, there was none, and 
scarcely a vestige of color remained, either in my lips, face or 
hands—as a last resort I was placed, about the 19th of Janu¬ 
ary, 1874, under the influence of blue glass rays. Two large 
panes of the glass, each 36 inches long by 16 inches wide, were 
placed in the upper part of a sunny window in my parlour, a 
window with a south exposure, and as the blue and sunlight 
streamed into the room, I sat in it continuously—I was also 
advised by Dr. Fisher, to take a regular sun-bath of it; at 
least to let the blue rays fall directly on the spine for about 20 
or 30 minutes at a time, morning and afternoon; but the 
effects of it were too strong for me to bear; and as I was pro¬ 
gressing very favorably by merely sitting in it in my ordinary 
dress, that was considered sufficient. 

“ In two or three weeks the change began to be very percep¬ 
tible. The colour began returning to my face, lips and hands, 
my nights became better, my appetite more natural, and my 
strength and vitality to return, while my whole nervous 
system, was most decidedly strengthened and soothed. 

“ In about six weeks, I was allowed to try going up and down 
a few stairs at a time, being able to test in that way how the 
strength was returning into my limbs, and by the middle of 
April, when the spring was sufficiently advanced to make it 
prudent for me to try walking out, I was able to do so. 

“ The experiment was made a peculiarly fair one by the 
stoppage of all tonics, &c., as soon as the glass was placed in 
the window, allowing me to depend solely on the efficacy of 
the blue liglit. ,> 
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A distinguished surgeon of this city, on being made 
acquainted with the remarkable vivifying effects of this force, 
in several of the cases mentioned herein, expressed to the 
author, the opinion that the vitalizing influence of these asso¬ 
ciated colours, would probably be found to eradicate scrofula, 
and the terrible diseases which have produced it, from the 
human system—a result never yet attained by any medical 
treatment now known. 

If this opinion should prove to be well founded, why may 
we not anticipate that tubercular consumption of the lungs 
may be arrested in its progress, its abscesses absorbed and dis¬ 
persed by the purified blood taking up the purulent matter, 
and either decomposing it, or eliminating it through the 
various excreting channels of the body ?* 

If this last mentioned case had furnished the only example 
of the restorative influence of blue light upon disordered health, 
it should awaken in the medical profession, throughout the 
world, a desire to investigate the causes and sources of that 
force which had produced such marvelous effects. 

Let us attempt a solution. The juxtaposition of plain 
uncoloured glass and blue glass in the passage of sunlight, 
and the transmitted blue light of the firmament, and the 
eliminated blue rays of the sun-light through them respectively, 
evolves an electro-magnetic current, which imparts to vegeta¬ 
ble or animal life subjected to it, an extraordinary impulse to 
the developement of their respective vigour and growth. 
Their vitality is strengthened so as to resist disease, and to 
throw it off in those instances in which it had appeared before 
having been subjected to its power. 


* A friend of mine has sent me the following notice, viz: 

“ Life Under Glass.”— The author of “Life Under Glass,” sends to the 
Boston Transcript , a letter giving some curious results of his experience in the 
use of coloured glass, as a medium for the transmission of the sun’s rays in the 
treatment of lung disease. Tin; writer of the communication, being himself a 
victim to weak lungs, gave special attention to the subject from personal as well 
as professional interest. His attention was directed to the matter by an accident 
in his own experience. During the autumn of lHO.'l, he was home on *\sick 
leave” from the army, and was in the habit of frequenting the photograph gallery 
of a friend. The operating room of the gallery was lighted by a skylighted’ light 
blue glass, and the walls weie tinted of the same colour. lie soon noticed, that 
he invariably felt better after an hour or two passed in the gallery, and he was 
firmly convinced that the beneficial effect was largely due to blue light. Alter 
the war, he began a series of experiments among his patients by using bluo 
glass. As the light from pure blue glass is not entirely agreeable to the eye, ho 
alternated the panes with clear glass. This was an improvement, and he went 
on with his experiment until he attained the highest sanitary power in a purple 
or light violet colour, the red, in the staining, making the light pleasant to bear. 
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The velocity of light on the earth’s surface has been found 
by Leon Foucault, by experiments most carefully conducted, 
to be 298,000 kilometres or 186,000 miles per second of time— 
now of-the-seven primary rays of light, all of them excepting 
the blue ray and possibly its compounds, purple, indigo and 
violet, which perhaps are decomposed, and the blue ray 
liberated, are suddenly arrested in their marvelously rapid 
course, on coming in contract with the blue glass. This sudden 
impact of the intercepted rays on the outer surface of the blue 
glass with this inconceivable speed, produces a large amount 
of friction. Light, though imponderable, yet is material, since 
according to the book of Genesis, God said, “ Let light be made, 
and it was made”—and the movement of matter upon matter, 
always produces friction. I3y friction electricity is evolved, and 
when opposite electricities meet in conjunction, their conflict 
according to the celebrated Danish philosopher, Oersted, develo] >s 
magnetism. The electricity produced by this friction is 
negative, while the electrical condition of the glass is opposite, 
or positive, and heat is therefore also evolved by their conjunc¬ 
tion. This heat sufficiently expands the pores of the glass to 
pass through it—and then you have within the apartment, elec¬ 
tricity, magnetism, light and heat—all essential elementsjof vital 
force. Without light and heat, life cannot exist, and electricity 
and magnetism are indispensable to its active vitality. This 
current of electro-magnetism, when allowed to fall upon the 
spinal column of an animal, is conducted by its nerves to the 
brain, and thence is distributed over its whole nervous system, 
imparting vigour to all the organs of the body, and stimu¬ 
lating them into active exercise : hence follows "restoration to 
health. 

In the early part of the summer of 1871, having caused to 
be printed an edition of my memoir which, a short time before, 
I had read before you, I distributed copies of it among literary 
and scientific institutions, and to such persons of culture as 
were likely to be interested in the investigation of the subjects 
treated of in it. Having sent several copies to Washington 
city, I received from my friends there suggestions to take out 
Letters Patent from the Government of the United States for 
my new discovery, which they deemed to be of the highest 
importance. Accordingly, I made an application to the Com¬ 
missioner of Patents for the issue of Letters Patent thereon. 
When the application was received at the Patent Office, the 
novelty of its character, and the wonderful results of the ex¬ 
periments on which the application had been based, excited 
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the greatest surprise and interest among the officers of the 
Bureau of Patents. The application was referred by the 
Commissioner to the Examiner-in-chief of the class of Chemis¬ 
try, who, after a full examination of the whole subject, as I was 
informed, reported favourably upon the application and recom¬ 
mended the issue of Letters Patent. At this stage of the 
proceeding, the Commissioner was visited by the Examiner-in- 
chief of the class of Agriculture, Professor I. Brainerd, of 
Ohio, a very distinguished scientific gentleman, who suggested 
to the Commissioner that the application had received a wrong 
reference; that it should have been referred to him as it con¬ 
cerned plants and animals, which were intimately associated 
with the class of Agriculture under his charge. The Commis¬ 
sioner replied, that it concerned, also, Chemistry; but if he, 
Professor Brainerd, desired to investigate the subject, the 
issue of the Letters Patent should be suspended till that oppor¬ 
tunity was afforded him—which was done. I was thereupon 
informed of it, and that the Commissioner, in view of the 
great importance of the application, and of the novelty of the 
principles, involved in it, was desirous, before proceeding 
further in the issue of the Letters Patent, to send to my farm 
in this vicinity, Professor Brainerd, who, with my permission, 
would examine into the manner in which my experiments had 
been conducted, and particularly investigate the whole subject 
of the application. On the receipt of this communication, I 
wrote to the Commissioner of Patents, and informed him that 
[ would be very glad to receive Professor Brainerd, and to give 
him every information and afford him every facility for making 
his investigation in my power. 

A few days thereafter, the Professor arrived at my house in 
Spruce street; and, on presenting himself to me, he said: 

44 General, you must receive this visit of mine as a very high 
compliment, since the Commissioner of Patents, in extremely 
rare cases, ever sends any one from the office for information 
in relation to an application for a Patent; for he requires all 
such information to be brought to him. He has, however, in 
this case deviated from his usual course, from the great interest 
he feels in your alleged discovery, and has sent me, therefore, 
to make the necessary investigation. For myself, I will say, 
that I have no prejudice for or against the principles announced 
in your startling memoir, and I come to you to make a fair, 
honest and impartial examination of the whole matter. If 
your averments, General, shall be sustained after I shall 
have examined the subject, I will report favourably upon your 
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application, and your Letters Patent will be issued forthwith. 
Should I, however, have any doubts in the matter I will report 
against their issue, and you will not get your Patent.” To 
this I replied, u That the facts in the case must furnish their 
own evidence, and I was perfectly satisfied to abide by his 
judgment thereon, whatever it might be.” We then proceeded 
to my farm, where the professor remained three days, devoting 
himself to a critical examination of the subjects committed to 
him for investigation. On the afternoon of the third day we 
visited the grapery, as he had often done before, where we 
met three professors of colleges, who, attracted by the notices 
of the experiments which they had seen in the newspapers, 
had come to the farm to verify for themselves the statements 
they had read. For purposes of ventilation in the grapery, I 
had caused to be removed from immediately below the eaves 
on the southeastern side thereof, for the whole length of the 
house, two panes of glass in width; and in their places I had in¬ 
troduced galvanized iron wire cloth, with meshes of about one 
quarter of an inch square. The vines planted on the outside 
border, and trained through terra-cotta pipes into the grapery, 
along its walls of glass, and up to the ridge on the southeastern 
side of the grapery had, when they reached this wire cloth, 
in their growth on the inside, sent lateral branches through 
its meshes into the outer air, which had grown to varying 
lengths of ten, twelve or fourteen feet on the outside of the 
grapery. These lateral branches were covered with foliage— 
the inside branches from the same stems extending to the 
ridge were likewise covered with the densest foliage; but the 
difference between the inside and outside foliage was most 
distinctly marked. The inside leaves, from the same roots 
which furnished those on the outside, were fully six or eight 
inches respectively in diameter, of the deepest green colour, 
and so perfectly healthy that they seemed more like wax leaves 
than natural ones, while those on the outside of the grapery, 
though abundant, were not more than two inches in diameter, 
of a pale, sickly, yellowish colour, indicating a feeble vitality. 

I called the attention of Professor Brainerd and of the other 
professors to this most marked difference in the respective 
leaves inside and outside, and they all united in the opinion 
that this example furnished the most conclusive illustration of 
the influence of blue light on vegetation that could be produced 
under any circumstances. Here were branches of vines from 
the same roots, covered with foliage, deriving their nutriment 
from the same sources, the outside leaves exposed to all the 
influences of temperature, light, humidity or dryness of the 
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natural atmosphere, and yet, scarcely one-fourth of the size of 
their relatives—those on the inside; andindicating an enfeebled 
and transitory existence. While the latter, revelling in the 
stimulating forces of the combined sunlight and blue light of 
the sky, had attained not merely size, but also an exuberance 
of vigor which excited the greatest astonishment. Professor 
Brainerd gathered some of the leaves from the outside and 
inside branches of the same vines, which he took with him to 
the Patent Office to be measured and photographed. The 
other professors did likewise to exhibit to their respective 
classes. 

When Professor Brainerd had completed his examination, 
and was prepared to return to Washington, he said to me, 
f “ General, everything that you have alleged on this subject of 
blue light is confirmed; I am perfectly convinced of their 
truth. On my return to Washington, I will make a most 
favourable report on your application, and your Letters Patent 
will be issued forthwith. I will now say to you, that before I 
left Washington, the officers of the Patent Office discussed 
among ourselves your application, and we came to the conclu¬ 
sion, unanimously, that if my investigation should establish 
the verity of your statements you have made the most import¬ 
ant discovery of this century, transcending in importance even 
that of Morse’s Telegraph, which, at best, furnished only a 
means of communication with distant places, while your dis¬ 
covery could be brought home to every living object on the 
planet. We further thought that your patent would be one 
of the most valuable that had ever been issued in the United 
States. I congratulate you upon your great discovery.” 

The Professor accordingly returned to Washington, made 
his report, which, as he said it would be, was most favourable; 
and Letters Patent for my new process of accelerating the 
growth of plants and animals were issued to me on September 
26th, 1871. 

It is to Moses, the lawgiver, the great leader of the 
Israelites in their Exodus from Egypt, in their passage across 
the Red Sea, and in their subsequent residence in the desert, 
that we are indebted for our knowledge of the plan of the 
Deity in the creation of the world. This narrative of 
Moses, as contained in the book of Genesis, has been received 
by Christian and Jewish peoples, of all nations, as a faithful 
description of the revelations claimed by Moses to have been 
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made to him by the Almighty himself. It is the foundation 
of their religions—the basis on which their spiritual faiths 
rest. 

Let us take up this book of Genesis, and endeavour to dis¬ 
cover from it, illuminated by the developments of modern 
science, what the prevailing idea of the creative mind may 
have been in establishing the physical functions of the planet 
on which we live. 

In the first chapter of Genesis, we read the first four verses 
as follows, viz: 

“1. In the beginning God created heaven and earth. 

“2. And the earth was void and empty, and darkness was 
upon the face of the deep, and the Spirit of God moved on 
the waters. 

“ 3. And God said, Be light made: and light was made. \ 

“4. And God saw the light that it was good, and he divided 
the lierht from the darkness.” 

From these verses, it would appear that the materials com¬ 
posing this planet were created and assembled in darkness, 
and that, the first physical force made was light—not heat, / 

not electricity, not magnetism—but light, which we shall ' 
endeavour to show is the almost omnipotent force, which 
produces them all, and gives form and motion to our plane¬ 
tary system. In the same chapter, in the 6th verse, we read, 

“ 6. And God said; Let there be a firmament made amidst 
the waters, and let it divide the waters from the waters.” 

And in the 7th verse, we read as follows, viz: 

“ 7. And God made a firmament, and divided the waters 
that were under the firmament from those that were above 
the firmament—and it was so.” 

There is obscurity in this verse, since in the following verse, 
the 8th, we read, 

“ 8. God called the firmament Heaven,—and the evening 
and the morning were the second day.” How in the 1st verse 
it is stated, “ In the beginning God created heaven and 
earth;” heaven having precedence both as to time and place 
in the creation. In the 8th verse, it would read as if there 
were waters above the heaven, which were divided by the 
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firmament from those that were on the earth. We may 
suppose, therefore, the word firmament, used in the 7th 
verse, to mean the atmosphere, which was to hold in sus¬ 
pension the waters contained in it as vapours., clouds, &c., 
thus separating them from the waters on the earth, as well as 
the infinite space above the atmosphere, now supposed to 
contain the orbits of the fixed stars. In the 9th verse, the dry 
land appears, and the waters under the heaven (probably 
atmosphere) are gathered together and, in the 10th verse, are 
called seas, and in the 11th verse God said, “ 11. Let the 
earth bring forth the green herb, and such as may seed, and 
the fruit tree yielding fruit after its kind which may have 
seed in itself upon the earth, and it was done. 

“ 12. And the earth brought forth the green herb, and 
such as yieldeth seed according to its kind, and the tree that 
beareth fruit having seed, each one according to its kind, and 
God saw that it was good.” 

We will here observe, that so far as the order of developing 
creation had gone, light was, as yet, the only active force 
which had been brought into existence, or as the verse 
expressed it, “ and light was made.” Of course, it must 
have been made of t>he materials which composed it. There 
were, at that period, no sun, no moon, and perhaps only the 
fixed stars, which were to illuminate the heaven, that had 
been created, and yet light was made, and it was made of its 
materials, and being made its attributes were at once called 
into use. “For the earth brought forth the green herb, and 
such as yieldeth seed according to its kind, and the tree that 
beareth fruit having seed, each one according to its kind.” 
No herb could have been green without light, and no tree 
could have borne its fruit in darkness, nor could seed have 
been matured without light, and yet this light came neither 
from the sun, nor the moon, modern spectroscopes to the con¬ 
trary notwithstanding, for as yet neither the sun nor the moon 
had been created. 

Hence, we can understand that the Creator, in directing 
that light first of all should be made, intended to constitute a 
force superior to all other forces, for it is by light that they 
are all developed, and made auxiliary to the great plan of 
Creation. 

“ 14. And God said, Let there be lights made in the firma¬ 
ment of heaven, to divide the day and the night, and let them 
be for signs and seasons and for days and years. 
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To shine hi (In thnwm'vd * f !:^v.o awl {■> p’vo 
ligln Up m :t.L i 'Mro, :iill il ;Vh ; > .1 cm. 

Ci T>. And Owl made two gwal ii yl n. a yrwnw ’htfit to 
.rule tlie.Tiy, and u I oner liyht to rule the niygp, ip d the state, 

44 17. Awl In set them in the firmament of to shine 

upon th *. earth, 

a AT A n l to io 1 1 o tho day and the night, nor] to divide [lie 
light and t]io darkness, ;m*i' (i vl saw tin t it wds g<>. In 

Ttlvill l>o s^njt from y^roo/tlfat the nil'n^ iwwit of 

the ('noi <r v:;s to furnish /'//-; and not heap to no 4v eld lie 
Was hri i :gh’g iinO existence—to separate the dav f < ;n the 
)]igh!--n -iis and jWr seasons, Awl for days and vo-ry P> 
sftnn in the. iirumnenl of Leaven, and to give hj'-t w m tin 
earth. 

Tims.* tVm an the varied fuimAms to he perform; ■] by the 
sun, moo, :m 1 stars, hy in, liyi of the Creator. 

dud evni!.ition has hem evoked m the inmiin for the 
Source of /An/ /A/ff that Was Avhuvi to h^jinadn pinning- to 
the m aki i of tie* two great h ; os, tho sun and mo m, which 
.lie set in Am iirmameut of le aven To shine upon the earth. 
The mo dor ii revelations of the tehw-.pe in . dwelo-in.g the 
charnel ?v of the more <!dhmt fixed -tars, the epueh'wan ais of 
stars in ih ■ u Way,'’ its tin m-Luke and clowdh-ts of 

lights, firs i -h an auswor to, ail swh inquiries. T;m f ailed 
vision of M. o un wound hv tie: t Co m >)■•*. V; 1 1 i<*h. in Jim day, 
laid no exi >• swey would not .have permitted him to <■ nnnre- 
Laid any revelation of th-i adore s of the world of a o o -e rne, 
as known to us now; and h -nee, no swh ivvelalion wa- made 
to him. Ike was only instr-dyC-l partially on the s.:,! 0 ‘*t<f 
oar solar sv-tooi, nml the niyriads oi lights, ]e*.* >r and ■"vajyr 
111 m anv that our system eotfms, whwlr were smid mg IC-ir 
illumijett ion over a boundless \\< nil, w tarn ent uvjv nn ; ma wined 
hv him. .lint we can read!iy fmyv vhill our inereaod know- 
Is lye <>f astronomy, whenee this primeval light waw drawn. 
AVe in*«v suppose that our solar synsn was toe last created of 
the various systems which stud the heavens with their Ini ilium 
edhlyene x and that the materials which Compose, it, were 
easily gathered from the mighty masses that illuminated the 
iirmament. 

Our astronomers fell us of the infinite star depths. in which 
are assembled series id worlds without number, ail circling 
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he eireimy in lho great expanse of spev •., till lime shall i>e no 
inorb* 

AW must Law a fhan'h.y point in our discussion, and we 
Uhl h wm b.di l mu ter, .nrl w vhhh ah t hi nay arc tnudw 

AV ' d h a mater {<> £*•* aiiy'hh,^ '■ ] b*h H&wau, or is ilie 
m.V.---; i*,‘ ,.i than \7 1 -r i' ■■: . ’ a 1 > •*' all «a hern 

:hac,' i|Ji- . •> * * 1 r- ! y itf o- « ; Vt * r |f i m, 1 «.* n . ah >. a ice, a ml La- la 

I ■ 1 i I h 11111a . i i„ 1 ■ h !:a. \h 1 >>1 w •» ; jar .m*.1 1 ng 

v boo aa h v. ill c c..h.%$ § :.y ah. r he iaas pa ed ;ai : 

When inailer is said to he soHd, kydd or gaseous, we 
mmvyv a very iiimhapnite i h*a iih ii ewupoh.hm or oh its 
c< i n-1 1 1 h >n. T he micivr-oope, |'S . i - jw u£x\ 1 mi n y developed, 

n *vc;d s to us 1 >rmx an l <u mb i t wr- W mwi rr ot \\ \ urai the most 
fertile inlayinati.>n e-uhi ha\e had no previous com-eption. 
h > in th# series of what is t^• ie ■ 1 rr<\r d mailer, we have but 
a very font imam* of a jew of lie* mo-,t obvious links in the 
chain oh its conk ikons, whik' we. krmw and can know nothing; 
oh its extreme ternmwrions, iis domuty and most 

i.ihante tenuity. Ihit wo my com Lm that whatever moves, 
or can be moved, must kb matter—iHV-'r^ky to this definition, 
t 1 1 o impmid'T:ible^ light, h mt,. clew rmity and mayneti-m, are 
a 1 i material substances, so suhhe and attenuated, however, 
teat' human ingonuhy lias never bwu akin to discover their 
components, or to reduce them to siamhn Is of <o»i 11 j.:trison ly 
wki-’ti tl;.sir powers might be measured. A\ e minkf y • 
farther and assert that all human emoiiwis as well as aninwh 
instincts are likewise material, since our only cognizance oh 
them is made apparent to us through oiir senses, concerning 
wlmse materiality there can he no <pmsfion. Let it nor lu. 
supposed that this idea of material being is at all ineonsmww 
with an aspiration for a future life, since the resurrection < : 
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i;io material body is mn-'!i a part of the Ohristiaivs creed as 
blue li.rjio 6r Ills immuruitity. \1< > •> lias told us fwyrhat 
t urpu.ms die run and javooii and -Uum wm-o created * ‘ k >o rule 
He ilav intd niyhf, and to divide die habit and the darkness, 
and as siyUs, and fa* s;e.->ns, and f>r days and years.*’ \-mv, 

ii !s a v tv rmaarkahk* thiny, that Ah» m's, "who w$# born in 
(h>s!ien. a proviiter* oi kempt, who {at- •md the* tirW lorty years 
Pi* his !|fk in jryvph which Ims hmovuen north laWt/tido ol~' and 
22 n and 11 J and od ; east hmyhmhy the next forty years oil 
the luU’ders of the desert, and the ia>f forty years thereof in the 
wilderness wdh his people, should hare knitted to assiyn to 
:iiO sun tile Ileal my (pud'oes which our scientists deelare it to 
possess it. in fuel, hue sun did ponss> such powers., and the 
fact had been revealed to him by lire Aimiyhty. 

Modern di -eoveries m science y<> to show that Moses was 
riyht in liif description of the fnn.mons oi those luminaries. 

Wo* may imtiyincp.lhe a - f on Vhme h atrountiny alnioU to 
u a- mail. v, w; i winds 'fen re- *i\ <> ! the re ee'al ioti r * s : rd- 

i iy the p 'f.’lio «>f : 1 ;• u, la- mi f i; - • L T*ts. jfv : oy ; , |f | 



Desert, v from their .went heat, to what oilier source* co' b J he 
refer ids wrrihle heTtwhan to-flm sen. hot ties sun is de¬ 
scribed to him as a y/V'/ / yV, jx/T a yn.*at 1 uniace, not a yreat 
s.»ur**c of heat, hut sin .ply *m: an id uininal iny power. "When 
traveliny in dm Desert, nod overtaken by the bundny S’ ma-o, 
who-** least, like that irojn a Ji tv furnace, oi won ri ny the ilylit 
of the etin hv tin.* elouds of loii*uiny sand which it lna'1 radod, 
M- >>e> miyht hav *. by a eoui so of reason in y, t awed a connection 
hefWi en ok* ray iny temprut and i 1 m s aids heated hy the mu, 
and thus havemm noted i> that hnmmary the liealiny never 
•’aimed fm* 1 a radi-ohms. w * undo even have been familiar 
with i!i f tenets of the prmhvms ts of Zoroaster, and of the 
lire worshippers in iV-rha, Woo wm*dipped that yr< at oi*h of 
hah; as the -entree of earn! ly hear, hut if <o, lie dWearded 
^ffc-'Ueh Imnuwiinatl* ai d b-wdydyi aired u that it is the yr.-ater 
of'rwo w/bA intended to separate the day from the niynt ; as 
Zyns, and f w mas ms, and fm* days and years ; to shine, m the 
armament of Idea Veil, and to yke bjp/ upon the earth." 

Idyht is the yreat source of terrestrial electricity, magnetism 
and heat. 1 

’Whatever moves, or is the subject of motion, is matter. 
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: > ii, . r tin* hear bi •. . ■ ■ I ni the « *;1 1 1 n v i :t i 1 ' : 11n p< wdi-r 

in'o lb * ] ’-oped in s a yr«*a» *t <i;-. on-* from llm 

i ].: . 4 oi Lie i;:' ^ tnan I - 1 ; ri y !■>:. 1| a o.> j} bo f 111 -1. i m 1 i s ’ 

< 't : . \ :: td,e gunm i i • o' t'’ * r a 1 a: t ra< ■; - ■: j§ v an 

opp'- ; e eTm ririty. Anv nHo 4 v oh Ar hr * of art i ih ry. 
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W.- is b A# i; ’■* v.-n- t. The climate . f 

Mown \v aslhu^o *n •*, hi U wi h 1 an, * f bn* i: bibb’ll of 

' 1 ■}; ab -nt ’tin n;' ii :na };rl: 1 i 1 < r : '» in^iliiT 1 '• r.K 
lb :n ^-\v ilann-in^r. li ia an a’“*'tin i -! .;•>! ». t > sp*a k) in 

ti* 1 n ’•’Mt'Taiv aini. n’i : v • -. ’ u» t <;t' it *4 y’Va f iv]), it 

(■'Atbk a iso t !m at >..■ i 11 ion . f I n a': -y-!in;v Avhniv the 

11 • t-'-nry (’on u >1 ri-o* a.)< 4 ^‘ f : ’j in - :n tbn b.n-oinnl r. ■ F<>r 
V ••"':• J* infnra‘ 1 , t 11 ■ T« *!’- >a a, f'.n W. Vh W a oin-n ni M i 
1< »i‘M ■ 1' SAitioil is not nvnnnnnA by aAfo' O-illt wiiiilil the Ul’Ctic 
ciribn/' 

It vans on Ibis mi-nnt in tlatt a ]n;.i’ty of a 'i'nnifn 1 nToblnmon 
}»a ■: , ■! t ].c w'intnr oi' ,i n i’n a; b 1: • 7 U antid yro-n n; ivaiioiis atni 
anbn •iny\ !<»r t!io ]. 1 y>M.: of inrt siy.nioy tliti Jniy-inal #.n,~ 
bni .,n .a the aAnao-oii -a.* an ! jnonnfini at that great. ef-vati<»n. 
“ |.'o , i'vation sli -w.^ bait if..-' olitnatn tn* uny e- -'unt ry In-nomns 
(oliar in |»fn}K>rUon to ibn imiylit nf the lasnl ab >vo tbe n-a, 
Tints in trojiiimi rnylons tin re may bo an arctic climate at an 
attitude of 1-^ObO or Io ? b00 JentT 

Tlie room inhabited by these gentlemen was in the south* 
west ecu liar of tlie railroad (hynot, about AO feet long, 11 foot 
\\iileaml8 feet. high. It wa- well yrott'etid ii\>m the outer 
cold, was heated by two stoves, one. an ordinary eook stove, 
the oilier a Magne parlor Aove, prized for its marvelous heating 
power. Their Journal reports as follows, viz: 
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“ February 4fh, 1^71, t-nm w*raff? re at 7 ohdoMtp A. "MX—HD''; 
It o ■ •'•*• • K-k* I*. M., —! ) . In till* r<- en l he t *i; i] ova tare .. •;v 
*f : A and unedne-s 4 do To do tl-is, the stove* Wmv k w 
at a rotl heat. The 1 h<*nnmm-r t lii^nn’s a fe»d iVom -lows dm. 
temperature 10 iVat livm tlm sm\ cs at. (he floor wan 1 Y. 'u 
oiO r parts at the r«>om iiu> toniicnauiv -win 00°; mhlnim d, 
wiml tally up to loo miles par hour and norihwe t. 

% * FA»ruary 5»1 j, s me of the pi-;- of wind 110 i:.11 ■ ■ ~ p W 
hour; at 3 Oodoak, A.. r»Jton. ( ■ rat are in the. room mw, 
barometer fd.diU mejaw,-a; la-da d di^rwometer Odd Yester¬ 
day. barometer dlk-dm im-hasY ' 

Xow let us see vd 0 the- means ; 5 Ikof iioni red }>ot sinew 
the i aenuom-'d el* la ..rlwd £ ) •, 10 [ “\ from the s me --Poo . on 
fh • 1 !'■ /■ o' die tli Ti.va.i t :r mmdwd Id , l» i*w a l---’ w‘p- ia a 
d’i: lance of o feet in himdgijjwd d IF t hef evP'die -aiv <d 
heat. Xo\v at t i i a t rate * d r;s: i at i on! of In at, Imwh 0 eaist dm 
am h ‘ to tnifkmir a ay d *« e of la-at Vrl mi lie -ih of mil a 
taoeidi a t l iap-er* WVo of ---idj ot' eentaprade to ti ts pfcwt, 
and hoi met-- iy i.» this < a., di in a r> 1 ; a apot da at«u .a/ < ' j mi m * in 
ilistnot r to euro!•••»,;> ip la t al. o to d; fare hsheal t dia •:3 jdt an 
ellipsoid of eider, vdi-vm <■:; --w dmvif ‘o would he fhe coop . a 
the with around the am > jp;;t the indued loww' le-at hf its 
dwwPi to the earth do "hot en”M ho p'\ dole, whh h it ea npofc 
Iv, 1 per f m ;’t w add be immar-X Ua "a than is slaPnl ah-a a, 
a> tiio In. 1 9> ; \\ oil I d lease to pa.-.: t; " -n h -p. r '‘ chilled to —dd;.> ’ 
0 Amid Wade in-stt .el ; .j in a I •• .am !: - ■' v d to -' <d> ' of Kaha-ad, -it. 
;\;;:di, in this la.pa hi to’ dv J la atli, vse ham in our vdinPpo 
fads of sno\vovhieii lie oo<ui Idas prone 1 sometime^ fu* V» ee'hv, 
widi die sun heiia' nnaJ-T to luaka any impres-a m fipon if— 
aiid wla-n the siiuvt d ; -*r! "sn to ire'h^ it eomrnonees v dli the 
layer of snow |n c >n:a d* nvi’lt the e*ii'di g ,.f nd not wit li dint on 
the upp'T surfiso e\p«»s.-l fo tho su% Oiir farnu^'s all know. 
tlr.it w hen tfjfiiif fields in Avintt-r are eovomd with sn-sv, (heir 
yrowinn’ erops undi r it arc kept warn, thousdi no ray of the. 
sun eordd rea'd* them tiooe.di dn* an - o\p and they ahtieijudo 
tlieretrom a larpe yi< hi in the ensuinp hana-.d. ' If terrestrial 
heat is derived duvedy from the sun, how is this hast explained ( 
A e*i-nihsuraii ill ilto rdate of Maine, durinp the early part of 
the law winter, when the proiral at his rednhniec VvUis deeply 
coven d whh shoav in inany^piaces, nunle some expiu innuits t » 
a-eertain the temperature of the earth under the snow. lie 
found lluiL the heat increased at die surfiee of tlie earth with 
the depth of the snow above it. The following is tlie accounts 

ViZ ; 
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: roimd ih.-'r t* <p«odyo ec’ur.d < ms, a t 1 *1 all moving wit!* 
h.eo:mw\%o!e vmo Jy toward '<>,m 1 namm of the firmament 

> ivmol ‘ Hi.,I our hune inn lit * Iim! powers fail to rope ave 
>d is, ;: ■ i * 1 i , it, in Ilfs arm- i iiM.vt 11,1'in of \vt *r Id.-, < •!) r tliminu- 
tio p: r - - ■ 111 has its alio; md j. 11 i ; i, ! p u rs i ] c s iis inevitable 

th-srinv. 1 knee arises’ I im retie, d -u k, m\ ken onr matem shall 
is) >| mu-m tlm a ronomical k -rimm »u this mighty syM.em of 
vmuds, an< 1 --h;di he d^w- tiding \> low it, as our sun low does 
1 -olow our o K \.i» jmri/wn, auo'ii. r - ,r .u -tom, tr; nseendiny in 
it > mmirs any dung < >f \vh. h 11 1 * hum in mind can conceive, 

. L dull: arise in tire wm tern i:,nuiri m i o J a a 1 tie 1 place that had 
h • u v.m 1 ’d by our own, and tl ns gv.Umn rfi. r system shah 
be circling iu the great expanse of space, till lime shali be no 
inorc. 

AW must have a stark eg point k* our discus-don, and we 
will u Uui uwh man ter, out oi wL. h ;di iking; are made. 

AV ' d ‘ii. it* n« liter h> bp any tl.’ w "hi -h ] flows, or is the 

i »jr«u ol m t 1 U. Vf ' p f V id - 0 .*■' 'll h 0*. nv all otiuU':. 
.-hi*?* f* k m ‘ i re V * 1 r •• >. . ;v$ij f n ■ : r i ;d Ouie.*, and ha- to 
r -t‘. ]• , i • m > h m e am n j ; •: ml em : i m vm- pimd em{ nig 
d r.’V.m, and will e,.-i, 1mm 1 -g; ad. ,.-r lie Iras \ a el taVe.y, 

Wiwn matter is said ro he ^>hd, hpmd oi' gasmus, wq 
couxev a \ery lu’ch'ijiiate idea ot ids composition or of its 
Wnd a mu. T In* ;. deim no] >e, a s i m rmvas are lx any de\a loped, 
reveals to us fauns and conditions of in aid nr of v\ uieh tlm most 
left 31 e imagination could h mo in id no previous coma-ption. 
ho in the s*mms of what i - form 1 I enumd loader, wo have hut 
a verv faint imayo <.f a few old tlm i;m t obvious links in the 
chadm of its coudil’mns.^ while we kn nv and can know nothinsj 
vi ins exinane term• nations-, ip^n‘est dernaty ami nm^t 
iidmute tenuity. IhU we may emu ■ i\*o diet wdiatever moves, 
or ean he moved, mink he m a ilia* — ‘r*ilu^ to itiis definition, 
tlm impondera-Ules., liyht, h • n v c!ce(ri‘*ity and inayneti^m, are 
nil m-psrial substanees, so siduie and a fie mull'd, however, 
that human inyomiiiy Inis new r bmai ahfe to discover vlmir 
components, or to reduee tlieiu to Mamlm ds of comjnrison 1 y 
wlui'di their powers miyht be measured. The miyht y. ( 
fartlmr and asstad that all human emotions as well as animal 
instincts are likewise material, smee our only eoynizanee oi 
them is made apparent to ns through our senses, concerning 
who# materiality there ean he no puesdon. Let it nor he 
supposed that this idea of material being is at all ineonsisfeiv 
with an aspiration fora future life, since the resurrection m 
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'ho maffmil body is an mindi a part of the Christian's creed ns 

i *! i x* hope flf Ills imutn^Liliiv. Mm -s has *ld us for what 
purposes the mui an l ju*»• »if add m im \\iiv (-reared : * 4 w rule 
Mi-hay ami liiglit, aml \<> divine the bght ami the dark mm 
and as signs, ami for masons, and for day- ami years." JAoW, 
it !s a vary 1 lvmarkal>i# tiling, that A!a >ses, ivtio was horn iu 
M mien, a pfovince of kempt, who pa - ,-u d the lirst lorty years 
el' his life in Jygvpy which lies between norili latitude of and 
2 ' 2 \ and 27 J and 2d ’ east longitude, the next forty years on 
the herders of the Desert, and iln* last forty years thereof in the 
wilderness with his people, should hare omitted to axbgn to 
the sun the heat dig quaddes wh’mh our scientists declare it to 
possess if, in diet, the sun did possess sindt powers, and the 
fact had been retealed to liiiu by the Almighty. 

Modern dmeoyeries in sm’eiwe go to show that AToses was 
right iu his description of tire 1dm Mum of those luminaries. 

We may imagine dm a.-.'■ mk-w w-uy amounting aim- m to 
A v 1 laidy, wad which \| >* - tv d\a* 1 the revehui >n j’ - ■ rd- 
ing die a!*rfm .-s «»l d e n, ne <m a- l Mbm. If’. ; g ! t the 
lea cliwwM < f kg"' , 'kff. - ’ d-- 1 >c shy ho, a* soil k vl 

Dcsertg’ frotn boar gmat heat, lo wkat oilier source eoi id ]te 
ret'er rids h rrible heat kiair to the sun. Yet the -mi is dc- 
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fnuainent of Iieiiwm, and to gke Ay/.-/ upon the earth." 

Light is |ke great source of terrestrial eleetricity, magmdism 
and heat. 1 

Whatever moves, or is tire subject of motion, is matter. 
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T.mht, wmeh n, ‘ -on dm ■p , "'lo^' 1 HTo of 1 lie Min, from 

t he fiwp$i odde orfe* ti■ \! from f : r 'W,rry (it pths illuminate 
Uia ,r\|u]i^' <»f 11 e.w i- r '!]."•(» <1 o lias niauW with a 
’ y f i -«h 5 u ! h !,' . - e ' ■ f 1 :; ae^Ulu rr-milx ait 

f 1 f . - miaul es ;<> re , i; . if- $\a . ; : i < a • : ;y n a a ,+ v - 1 wo 

led /I,!-; -a md-m i’x ml. ,» ieWon r m ■ v ho lie- c. >m|» mHtoii 
of the ymee iuWrvwdi; t a 4w •. a W * s u eud th“ earth, wu- 
Mclo of i ur atun>~wa *, :m we. are uu’aft that nature abhors 
a vjciri.n. it rrat he o - — -d of s ; > > ■ i ; y vfiichioiadr of 

1 S• a 4 4 : «• f. ( • i ve i t it- sm *■*! a. ooean 5 f • r a. ami call it ;w her, It 

is ml! mutter, ami f .fit, v. hi w is a! > ^ m p< m*d of mat huy 
la • .wv«*r manic it i:. a y he, |m)‘ ' i. a; f a ,;yh it wifi tins 
inarm*!'‘us a»,M d, uon'-t yu-d w * cv yah >w a -'inas friction. 
j\ '\v\\ a un-ver i-a'f o dy nsoeW'i onyf i; aa\ a . nf * r t hmrmh 

an ul'-u' h i< ]y in e a! t a \vh f it, sm-f r, » 'mi j ;\» 1 m« , s f aie tj■ >n. 

bYhewu, deilvoh a • >V <•' >r-U m, 'fo. a., We Lab iij'r fm f > 

I if, ns vm km V' a> , . m P>. f i y, 1 i; b. th w eVctrief y ami 

: a- < u*” ‘k'.l: \ c w; ■e% ‘' a,, \ <»v 1 m; <_•: a si, 4 la* ee>c- 

fisf : 1 Jkmbh lisiur.di-l^ ) I 1 1 a a -companina ait 

svlnut <’}>})(>siio oloolrfsd ]j-far : ii< , uuifval, tlms (l-*ri\*«sl, 
%vli*K*:i f m’ui those tr«-m 'ti.l.Mis ifr«* -s of nature that produae 
(‘Voryydi.jra those dianys-s in, on an 1 about our planet, that 
meel our observation at every instant. \V iaup therefore, the 
(heater, after liavin^ assembled in Ilnur rmpaetive positions 
the materials which .compose tlm pla.natary and siallar mort is, 
uttarod the sublime words; 4t Let Ifyedat be madaf- lie called 
into haini^ a pmvT wlib-li became the yvnerator of all the 
phvsi ad forces wlfeh fonnvd and mandate the world. JeU us 
tor a moment iiiunpiL • m ; ra-u.mt ivli e-f ou of luminous maUef 
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power. Their Journal reports as follows, viz; 
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heat is derived du’ceidy from the sun, hew is this fact explained? 
A yentleinan in the Tale of Maine, during the early part of 
tlie last winter, when the aroma! at his residence was deeply 
covered with snow in lnany^plaeey made some experiments t * 
ascertain the temperature of the earth under the snow. He 
found that the heat increased at the surface of the earth with 
(lie depth of the snow above it. The following is the awoeuh 
liz; 


Digitized by o.ooQle 







o e ' 

/ ? V 


/; 



1 n; 1 

w e , e v , ' ’; ;; ‘ • 


, i.w 

^ ) 7 

' 1 .. 

.mil 

i* In;;; h. ■ ■ ' ! 

01 he* 

• ■ : a. 

ie‘o 1 


1 0 >pe7i: 0 v. - S 

' O a ; 

’ ‘ t : a ■ ’ 

i ; ,v. . 

s oi 

11! e u o:S U ; n ih 

i -y b . 

a i 

v •' 1 : 

vie; •*' 

t lie gun ■. in* > t be • 


.. 1 . - v 

< hh" 

. , r i 

rmi tv. A ny me- 

1 main 

0 y. h 

wn ' 

■ \V 

obmrved : :: 1 . • n *' > : 

et: 1 


u: m** 

v W- 




\\7 

V 1 .1 

HhiArab* h W - < 

. ijani 

m 0 

in h 

\ > !.. 

‘.* Ahnrr. ;. 1 A• • 

” 1 , 

. *. ‘ ’ r 

j 

7 V-• 

", a; <1 hi w ! >* 


:; 1 ’ a 

- y • 

1 , a 

v 1 ‘;7 ; ;t ' ; 7 , 

- . 

.1 1 ' 

y t 
, t m ■ ; . 

a' iV 

i'.i ; 

7e h- ;7e in. 7\ ■; 7 

. e.v ■ 

: ’ 1 _ 


fee. 

V ■ . V. 



4 * 7 

7,. 

• a , > j' f 7,. ;rm, * h «A 

: ■ . ■ ■ . 

* 1 h*e 

W7- 


'll is hi. 0 7,.. ; ; . 

V. a l: 1 

■ ■ \a ; 

Jhen, 

1 W ; 

i 7 e : 1 •* • < el •** m*.\. 

i w' 

1 ; 

( ■ re ■ 

; . , 1 

.ah -at 1 u - v7 t. ■' 

h 7 a a 

la 1 < 

'/ %y 

> • w 

ihn«' -17: re. h i- . 

a i w ■ 

$• :4 
! of i; 

l * 

< * v 7 l a 

w ai 

> !.! e * w e h ; i ■' n 

-7 1 1 


1 ■ 1 < n 

rv • 7 

mil ri"<* a in ■ v * * ; 

1 h. 'a 

: ■:' ; It 1 

V" 1 1 

r in 

fere h t i 1 *r**i*,e. 1 

\ 

an W 

lo.rw- 

! * n ation is in A tec# 7v 

[ hy a* 

'7 >r h' 

clrele. 





I: ft 

as 0 ; 

1 this imsim i in tin: 

• 

hy of 

■ 

1 L;' 

; h-o 

wii^rr ( 7 ; 7 ; .* a* 4 

1 Al, ; 

nrnid 

- 7 1 

lor tins ] y • '• • 7 
he ntmo - ;>,* . :I ; [ .1 

hi Ye •; 

a Hla 

'ymia 
7i at 

Wil ' .1 

m * v , 

rvnb 

n UL sh n\ n h.at t..'- i 

7 i aa. 

* ^f a 

e< Oder 

■ in p 

roportivn to thv |v 

iyht 0 

f the 

T i 1 dp 

in 1 r 

ajiieal r- •;! *110 I 

’ lo ; iy 

he ail 


a. w a < 


’•.ViT v. hi h 

< yaa.* 
fib; p-wder 

• fr« '.Tii tli'.' 
■ 1 , i n-*.u it ly 
>V an 


heat from 11 1 *_ 


nwh-h 71 ]7' 

7 ! ■ 1 1 ; an 1 in 
< 7'. ■' I of 1 !.- 
ham 7; a "ana.- 
‘! I i o 0 j { 7 4 1 ■ ■ v C 


1 -m elnna\e *7 
r : . a *• ltrl.it il*' of 
; lu-'lluT ru - rt 1 l 
: m> to sp**ak) in . 

4 l(in, it 
'■WV wljirti! tin* 
i). !.nu*;. r. • ]7 >r 


uuitmie in l- ? ObO or 17>A'7e feet'.” 

The room inhabited Ly these gentlemen wait in the south- 
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tin* other a Lingvo pnrlw -tA&y. prized for its marvelous heating 
power. Their Journal reports, as follows, viz: 
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found that the heat increased at the surface of the earth with 
the depth of the snow above it. The following is the aceoung 
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u i ■''• ’ 1 ' i i f h d r r m> edvh orbit ' |t ho 

]•• ' 1 1<\ h • • \ ! " ■ !:» j ■! .I 1 -- - III. N.fW ; 5 n n ’ a > f- 

r ■* '' »i >” o ‘ f : hon \ i ■’ inv-w- ! y as the s s p iafhw of 

!_ 11 ‘ ’ i i' ■ ■][ v ‘ ;i 1,-s h • m le-n-a . f > r< • a:; rimmed to 

i ; • , k b# f «’ i. i ■•[)'■ I > a-- * ’ i 4 > nm y;w’t i si n, in it-; 

; ■ • ‘o . ... 4 r ;■ ■ f v i; h }*i.fv ■ 1 1 iVl d<nv kept 

: ,t I 11 • x j, i* » ■ i r < m i 111 :n a*> ve. i. ■ w w »:i* ns. imr i ned 
v/ ' i ) , ■ - • - A » • 1 , ,| a.! i 1 ■ -* 1 ■ "'Mi-* 1 ’' i. in;, * - v fma f of 

s w aa 1 .!•>, of *n fir », and r< e . ta:y ;wd m h'orie malf r, 

w 1 mi . 1 t 11 m: t r ;i| 4. Yh * mem >rw matter vdiieh x 

• 1 ■: > * ; o .a ’t|. Ja : n *. w Jf e;a 1, w ami examine 1, t<> be 
fwYw j:ra; /eww. 

ft 1 •' . o- , ] : >; . ■>; dp f is oaf'/ -e* Y ’ at lw* if <r, * nested 

: n i - : * ■ a- Y . ■ ' ■ h • el ■••{ r iY f , a, ,* i * i; s * L' i i a r >ta- 

i /■ >a • , : wi .. , a Y § : a \. ^ an ia aea • a i t b- >• !y, - hle3 

h i : wail * tj ■ • ' -y.' [ ty 'a /t. 

%T’ ‘V T t 'a ere ar** e.'Tai’a of t e - w >< a'atnre ? iliere are 
O’ 1 > j i a : t — ' ■ • e 1 • ■' m a i a ;■ a * \ay-: a ; riafe4 

y,. a i i- *wo ■ l tv-it w . o J ’ • > <•• •; o i, * eKe;ri--ity 

a ■ >• i 1 . t -a r, | % 4'* ie'■ * aa t f !. ■ 4 ; A i I 1 a: e mere 

e\ * • ■ ; . ; ,n’ -i a i\e,' ■; W it \ ] I ; . i . •ratture^. with- 

o'u r O'[ to ,, ■ ol euii r i -a,, t < ,u. 

P-* * ’ • ' »r T \ 11 a'i, ; a i/w I* >■ on Tb ‘ i" vans of YNat; r in 
{'!•* : i- e | i i vi v,a , !- • an I i ! i- i-a’ I, < yi\* *n wliat lm tan- 
■f : t$, ^ * wY ; : ‘,04 0 * of may | i,y 4e 4. ]/. ar^a^rrr <aa;a l '4wt" 

'*'v * 4 las a; a ail am fa ia4a u ns ol solar beat the 

laraf r’S mi4 lr, j i-iiaiMi.nhions \\ liielt K ■ m a ; ;a s. WiA i^reat 
44.'n.a<o t > -o leant • l ami di-ein yii^fe l ||n amhoriiy, I take 
r ‘ * >': ’ S ! el t o ofhr di'i T < ‘ v; * k 1 h a i lollS off ! h\ • fail ‘S of ilid 
■jfr-a »aie.iia allmled to, 1 1 i«-at to lie as beiliLf more ill 
ia*e. >rh"i m. j a* Avillt onr knowl^dye t*\ neimral physics. 

In lit mrriei ^ <m u ?Jonntajn (f eidan --er^/’ ho says : u Imayino 
a ;e>a : ,a.v -awvia l blowloy a-.ross t i:e A ti.mh'e towards IrJaad. 
In vs pa-wet ii taiai’yas itself wit a aysesu vapour. In the 
S' nidi of Jo ia;el if eneoiin; ’its the iin.vanfh.ns «>f Jherry ; 1 lie 
hhmesf of tinoe is M.i .viiiieinWyv hs ihv'kf near KUlaritey. Xovr 
the. lowest stratum of this Atlantic wind is that whieh is most 
fuliy ca yyal whfh van >nr. Av'lien it cneunnIers the base of the 
Kerry M mmi ai ns, i t is tilted up and Hows bodily over tliem. 
Its load of vapour is tJmrefare eairfic'd to iv lieiylit. it expands 
on read liny the hei ylif. if is eld l ied in eonsepnenee of the 
expansion, and comes down in copious showers of rain. From 
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fill-, ill fact, ai'dw .1- . : Orhmt Y-; -d; d< >0 pf‘ A dm >. / : ;o 

tills ijnln. 1, flu* laf ■- «* m * their Wat.'!* h: ho ; 

civsts <*f the nournuii' a 1 m aid in the work of » ‘ .mm ; ' Io j|' ? 

examine td . Thm£'ihiu‘||ip ddhe iaa • > of d.e:d 
on nndng in.o.-ul'.i"; vi h i! dee. in’ t,io mowund. is ; 
resultant* of tin* in yeO of 1 wo dm n, one Ik imf. that i t' dm 

wind id mi the s e| ! n.\. • - r v ’ h any y v *n vodd y Ido; i Iw 'dy 

nil! n- pm In>ur to (inn < >f ddn s - ■# vun fonn Is .1 nd! p ah mr ; 
the other, 11 1 o -r.'lii* d e * f do* r»- a Oaw*e. of a ho nron-Md n 
dsdd; tky il.n-y<>n.il m‘ in -d|wo [inn*, s is dm tiki.or np «n ; d.m 
cloud after impact, ddw i d-wOp .w* wdhl modern <«f <-n »ud m d 
lie unoaup oppo ii-’y I'fflr 1 .i-'d, wh m tdw e-mu'* ft.» o r in, 
contact pro turn* pre t< •' .»u of id w .ml >mK.-u vhi h t *■ * i ■ *' 1 n: 

evdws p udtivo edm ri a a* i .*■ mi tin* i • * * m a- t * * < t «a\V • -V l*‘f dm 
Southwest v.ii:d| tins p- > d ; i v‘- 1 t! < ■ : h y den- rv«A. d rnd,,m 
intocoidjmu-: !■ m widi dm. #• - » -' n- i d 1 , i dm !* tin* ;Un|*,-” dime, 
producing heap \v! i. d d at j • : ■ d ' d 1 l.y r ] i o. •; ;• ! ddd. 

tide \rarer i.i . U 'p> I ; d o n mud- : *s f ) it p< Idvc* < ]emr; d:y ? 
an 1 tdo air so* eie-wd / 1 a at:r e J 1 ; w i ;tn n tndo oio' ni: v 
•/f tin* up;»<T afniosp-d n-, ..* o-y d•.»; ii **p and Idyp rid >u so 
eo’.nniiuirii:ur tdo p-^,ni ]•'•< i-n‘alr deni n -y can no ! nn n’ 
tain die y, dad 's <>f war *r tino' h .*.{• dv In.-id in su ^n-i np 
vdiidi ladder tdus rn!ca^-*<l td-o d* dp d iny atlnn-n d do tdo 
p- niw electri(*ito oi d * e^n 1 i, ;o ia!! as ram op; ■*- o‘’y 
el .K-udlod, an 1 if i ll . nd is*, tin so od'di id tie s do us i rdi; d 
tcitii tun 1 1 eat wdidi d e\ m:Vo \ depdeir n« u^u-n di m and tdo 
rain idariord with ai n;end i aid < ■ add \.a w di■ -d f ,ani it 

due at i in u Ian US to tier l’-e; : dude V ; 'oda-a of Kddu’u -y. 
Duriny t i to ]>rev;i imieo of t!ie--o min d-ntiny cd ei ]driven 
aer as tin* Adaniie dy id.* r .. e ul; wvd itt-is upon fne fd.. vo 
ni-ndioiied nioudain-'t tie sen rnid l«o odenmd* dy |d >np 
and hence there cam no no ra !auiou-S c»t solar heat to impend 
th . v air of the clouds ai' t ideir imp let \vii it t!o* m nmludio, 
aid They hafe do m dlo* l up in their further progress over the 
cresrs of the moiimaius, 

A similar explanaiioii .v-rs tlm example the Professor yives 
of a heavy fall of rain or -now in the Alpp wide del sfry is 
clear and dine over the plains oflrdv—/rdd /he ?/*//•-/ d /..had;,/ 
or r th I'l'Mrti t> do t^s. ddie vena wind, positively el « t rided 
and holdiny water in nu pumsimp coming in contact with the 
npyadive electricity of the cold Alps, and produdny friction 
hv tlie impact, i-volviny more jiositive electricity to omdim* 
with the negative electricity of the atmosphere at that great 
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' ' ’ 7-<* ill -a y*nsion tho 

* * v 7 . *. ‘ * * ; , •- , » e* \ T ‘ . ' >, -• » leafed, nseeinl 

'• , ’■ ; ‘ V V ’-'I* \ '•*' i-‘ 

, . ; ‘ ■ 1 1 >y ■ >. i ; >* ■ . ‘ • ■ . * 1 i It ■ :; a n t \\ vhih* t lie 

- . <7 v,; ' r *’ r* 1 -»■ 1 » •- r say $&N..h'ii in tlnf 

* *’ * a ■ na■ \ 1 ,• ■ . . ’ i ■ an j\ kAy clr'-l rifted, 

: ■; ’ < d 1 \ 7. • \7e ■ • r ; ' - ■ h-v riril v of the views 

. v...„.T and up* d ; .■ ~ud *£} 7. 
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* s :; i i \ ;a■ ■; 1 > ! y, ai a: 1 < ■ ■ 1 . ' ■, 111• 1 111 ( 1 1 tin* s» nson. 

; ». *• , 7- i- \\4 \ • v <• 7 a:.; n*e and snow lav in 
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; • V, v rf“ l ■ t 7a' ay . ,* al i‘" a ..«* ’ ' , y'-.i, ::!)(,ut four 
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;c'i n n ,, ,;*a a.< :* . ..a . a"- 'was an inercasn 

■V ' :ay -' i \ 7? .• a a: i i * a ", 1 - a. i 1 1 ' 1 -a »' 11 i;|l a-t‘ 11 1 < * ontsnlo 

:a ; i a •< - in $ $ I j a I ayy; . • -- n f 1 c v•.(•<•<! iny <mc-six- 
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I nring (1 1 o wi-•:m* off J awl r -74, v-Vi' M ./i dd- < ‘ 
n Very nild awi rye »;»r*>ue oiug Tu‘n moi -s <4 mv i :m ; 
redding uii the northern side of harm- m-4re *4s erst ,;f } - .;M 
wreor, in this oky, who, at iny snggcwiwp h 1 can -> i 
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r- 'hated ivitii plain game, it farm d 'M# fi.r 4Ww j.w| 
oh waved that wkwi hue sun shone throe hi h.oe* a-r-.moaeM 
Masses in tln.ir window, th • te;nj«-ratere of flm mom, i h ;M 
in mid-winter, v-:o so inmM Mereas.-d that on menv <>.• :. f • ■ w 
tin w lead been oldMed during sunlight to C-mon w endo !v 
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lieat. 

These examples go to illustrate the ue.iai'k * T a by .k.gui died 
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an a<-eoui.it pi' mv «*y peril •• up A\idi him.' fwht on rw.mu ana 

Vv a -table life I !.nr; h *' i mb ihe d; a * wwy , efgko. ■ r owe mere 

h. hwve ay; s « ; o Med t> p-*h; 4 W iM* i ; > g iwpm M ■ g i ’ d 

-ioi. ghaal re- be> o’* \ m r. ’ ,g and he i >■ am* s of nee,- uu. 
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V .w lot us explain the erevas.se on the glacier. The snow 
falls carry to the glacier la rye yimnlitios of atmospheric air, 
which are confined between the glacier and file snow as it 
falls ; every fall of snow presses its predecessors and the air 
tlay contain closer mg. ; her against the ice. tilling k; 
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wehivc’y eww r'di = *d air whl tm* w* -ati eRy eRrhrf I Re < >f 
$w folium of th<> r L c’(T, oV'dvi a. nmi load, wliRh, la! lliny 
dw low* a* striunm of hr of tR» y a *Rw, era is i'niis tin* -a .ur'o. 
of dm Rream of water that dhows from the glacier. Sw-h is 
the onion of the river Rhone. 
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Tlfn warm any in its e*‘ v '4‘ to rise lltroiwb the idw-d.r into 
the rty;- 1 f t 'hiv myadwR ea ■*•: ndmd, imvn in iR* 

er<-R<•••.- evnyv/h.-ni id>> >umdoy in tR* |rn of tlw ylaoRr. the 
Rr wR R few 1 .a n fu'->‘d d ■ ■ \n I*y R i smev R'R, and v, hRli 

hot air is wwoni v»uy R-- w : i R % ihn on* ms*ti<>u of t n. ^ two 

.fan on; osi ndy <'R 'Tid'd c o d'-n^ In-; y which e\|inRh ( the 
ah, dRyRcs flu* wo of the o .do*, |i ebanwes er its 

or.tjo into the I'gyer Ww _ R y, ;<■•* [ ydo n it Ter fR* 

Upper ‘Urfiee of dw y'R. Rt| r •;*•■ h- w ' thmnRi it : »* O do 
ai:no;-n:a*m in that min we f. wre, whwh RroR-wor f| ymlall 
had swdi diilRuhy to di , w-rw A ;\ m, this warm mr as fy 
escaped into the a- |4' % ; p*i*w n m d - I f h ) < day. s of th 1 in 1 or 
Sirov at the sn tuaee thr« »n./:i wR ■' t ]{■ y- ^.od, and tin* n i r'h 
whieh il was visible in the. mr IwR’.d. s landhssor T. de.-et :h«.d. f 

Th *e i ddny of iho low *r Ftmtivn. of i<*e of the id' 1 •’ <, r in 
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die interior of tee yha hee foodw-'d by variations of its 
interior temtmrature as mentioned above. 

In thR mniify, tht v . winter of tbo years 1474 and l QT h has 
bren an exo nd end one. r flie eold has bd€n (*l lows, and 
idmo.e- imh:;errn]'O mI eontinnanee, and of areal severity. 
T!ie rivers in tin* MiddR and Kastern Sautes h.ive hei*n eh -ed 
wiih io*y wliieh has hern of great density and deptli,. extending 
in <ome of tlieir «‘ourses through the mountains even to ihe 
RnR of I he ; r streams. The frozen condition of the waters has 
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^ diu-r uiahe hi n s a-!iay ail n« -r ! < ard la y*nnl a dw jawes, and 
:hw a t i'c ryaxnd : ny in iM { nhahy ] •-fy ih'>nyh line wm* j>ru- 
: a:y idr another fchd>rt in i w r 1- \rAi\ vhjun " «*: arrived. 
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From their journal ive make the following extracts, viz : 

1 Vemdier 21 st, 1870, Messrs. Kimball and Thompson (a 


vii-itnr.) an observation lVom the roof of the Tip-Top 
lions-; wind f>0 miles per hour. They were out hut live 
minute.-, y-‘i llu ir coats, caps and hair were covered v.iih frost 
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and Mr. Thompson had plurLtly frozen a finder. Later, the 
wind had fallen to 8) mi Km per hour, and non', eleven o'clock, 

18 M., it is moderate for Mount Washington. 

“1870, December 23d. A eoM morning, thermometer zero, /L _/ 

but we don’t feed the cold as sensiblv as in the lower r a'ons. ’ / 

* w pw., 

“December 24tli. "Yesterday afternoon and late at night a 
1 buow battik ’ lay along the south; 1h‘n forenoon, hh>w was 
fulling with a temperature of—18 \ at times during the day the 
wind was as high as 70 miles an hoar, consequently, we were 
confined to the house. It is cold to-night, (now nine o’clock, 

P. M.,) the thermometer —lug and only 42° in the room, 
although wo have two tires. 

“ December 25tli. There were no clouds above or around 
the summit. Do low, and but a little lower than this peak, the 
clouds wore dense and covered an extensive tract of o am try. 
Through the less dense portion of the lighter clouds the sun’s 
rnys gave a peculiar rose tint, extremely beautiful in effect. 

* * * * About ten o'clock, A. M., Mr. K. an 1 myself 

"went out fdc an observation. The had the pleasure of witness¬ 
ing the formation of several corona?, sometimes sing-e, but 
often er three; even on one oecasf >n f .nr distinct circles egpear- 
ing and disappearing so rapidly that if was impossible to i tore 
than eateh a glimpse of form and colour. It was a phenomenon 
of rare beauty* 

“Deecmh-r 20th, 1870. The wind lias been merer fug all 
day. At 7 o’clock, A. M., observations: wind, 48 mlh s per 
hour; at 2 o’clock, P. M., 87 miles; at 4 o’clock, If M., 72 
miles; at 7 o’clock, P. M., 40 miles; and at 0 o'clock, P. f 
nearly eg||:u; a great change in 14 hours, espeeialiy in the 
hot two hours. Parometcr lias fallen rapidly all day. 

“Decemht r 80th, 1870. The morning is calm, cl fir and 
beautiful. It is what we have waited a month f>r. We e<*m- 
meiired x, u-k making negatives at sunrise. In the morning 
we mad.- a few 8 by 10 negatives, Put as we were mah'ng Pro 
hwt of them the wind freshened up, and we could not make as 
manv as w ' wished. * * * P'fore I close to-day's memo¬ 

randa 1 nim: speak of the splendid view' we had alert ho wind, 
by Mowiu r so tiercely, obliged us to quit work. A'fe could see 
distinctly hundreds of mountains, hikes, ]«mds, Szc. 04 to the 
n vuhea t in fie* distance—one hundred and fifty mih*s d.stant 
—we see Mount JCatalidin, the highest mountain in Maiqgyand 
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1 . <v oT ta^^o nosYa-rn v ]i. .- ; mu “itra v\ U i- v, ]/!o 

ta<. -n jh>: . r:t v> a/o IY v, i: y in Aviiovi* tkat tl iiost- 

y, i k. is 

T* o evylaiisiiou I condone i.o ]>o tins: tLo S'»s j7 . 1 vrin.l-' 
oi.ri]:^ f. mu a wsi'.n i! n-;;o'|li.'ro jiro ]'•- : 1 Y\ -ay > !• - ' title <1, 
Mi l w l.u'ii tls'y mu*h i!-o i; *m vn Yc on Ine Jniiiu:n• ■- * .* rooks 


o]>]><>..itoly c-U otri lk<k l 1 • *■ ]r hup - 1 t provinces ii a ;• ,-n. \yIir-L 
o\'(Sfiyiny more poshivo vkoirn-it v. <]ovt*l,>»,s heat t 1 at <:• tsvltv< 
tny trust vtoik Iruin ik uukusioiiSj breaks it into i nu*< -, ann 


Digitized by U.ooQle 










“.T; ’-.U; "V 1 Ll: T }. 1 f \V<* -f.\V a i| 1 ’ ^ [I’n'nr;^ ] y< 1; >\ 

$;/. h ’ ; a - : , , .f 1 - :■•••• V"is o'.<* ;yy;r' : * !y t- ) 

: v.r: % c4$t, y ah! ’ m [ V T L>nj\ A 3 ,V;’s \\ ; 11 , : a i r;i h. 

■■ A :\:'\\:\ry ] : \. Sail rai'Ani : at < VT*ai oVnylc this fav- 

n, ? * S. is 1 ' < ■' i a \ * va ; * < >f <!»-<\ , !»* t it 2. ;: < il 

! . <1 a:i 1 h -% AihYs v* ><> thhlrnlt fh.it he call,./ 

1 <•!*. " jhwyst Sown to the rs| via if to-«!a v ana 

e -a h.| ay a ], : < -f v, a a r. A \\\ < k aa«» this was an a m • i. 

", ! 11 »/ it A ia ao hhe Ayril in the v.hhy/s < i' JSew 
w.a..; • hire. 
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I anna "V 17 A. v/mt iva- A : yu <A.rlm r ill# niyld, sav 

v . i:; ] r A nr ; at 7 *>'''7 1 , A. \A yf »-<!;' y,* raly '7e niilof 

-tomy t ‘ i 11 > 1 ! jA i 1.. m -", <e* i) r« * 1 : i ] ' ‘ I Mr. I A to tit 

- A * amao:md t 1 - 1 Aw*- • of 1M■ * viml And Ik* nypdit not 

’ >’v'i ov-‘ i r wUo To -Av^voAs »\>\ >m\ ]la- 

n oAAr all dav, \«‘t \v<> Aac.- t;;L-oi ike air several limes; 

. | 1 u .dim in t A * * r.t.M* < -t a ft y 7;.' A * l)nr;oa JVrT<u]y 

■;i* ;i mm, l. 1 l.,J (Oil* «d A.,.* A vA m of tin 1 7i;u!uW of 

■'ml \ 7a>nhu *A m on U,e y y. : *-A*'7m-d. The mountains 
nod ,i<‘a| 1 h M ; da A an i may n *>v* .7 nee too i'7:nj. 

‘* 171, Ternary IT Mr. II. rail * -1= u< nuit, la-fora siiiiir* 1 , to 
• A. ■ i i. * , e: v of An* m* >r*: iI vr : * a ! '*ui A )i \\ in- y A Ted to miss 
■!: a ;: f < >re *ns \ A-\v a- we ir 1. 1 V »*iA, Ay of* *ar, ami nearly 

u A ■ \ • r A* • ‘ t 1 ' ] , :o--* I • . < % |A • \\ ( f Ala im Yi \tain 

;:T'o -I Mi; A,- w-iom *T\, nmw -m ekarmh*: the j»nq>10 
u. a or* . !$ W 'lay. 7 a r s*> I»j • ;*> -■- i \ a have Aeon the 

a ! I f .'An*'-', A: * A -; 1 .{ « and *T‘m %\ on tin* mmmyalns and 

*1. • vil'f'yn n onril.A tmopwAw morn my. Sun>ot was 
r a • :;; * - 1 Ob u\ <7 ? 1 . n ( r;:'; • and An* ov-'-nhur is loii'.a 

7 w *r iiwut A '% Aim s-A.w shine wnk a light as soft 

.) aw, ad, all is lr emit il. 

k * .Annany 77, 1 ATI. Ilavimr/'t T*’!-* f ^day, and n«>f only a Idyll 
nal A’lC a I* mym .it iO* A \ w any ! Amy 1 Lava ever oxyc- 
ii'-' ■ i 1 /. f ny*; H' v/, a t id ;n*. i A A A, - A f d< 'nono^ insidr * An <A nr: 
|w.i, !A j!., v; i a d 77 nAA*']''■]* A >mn Prof-^tor I L nina-nirbnl 
n v^-i'M'ity, Ik* And t<> nit v/nli a Inn* annual Jam, rnynAf at 
a oAht ond fmA*ors ds an a.inAan*; ( voi Aam it was impos- 
'■A lAr Aim to Lo p lii- po;dh-'|% r J7-i ipn^mv—A1 dny v n#. 
a;; i;i># } i <‘ialuiina > t la ^ na ■rain;:*, in om* r«»oia, it is jour Iced 
a. \ aal tin* n»d pa^ •.**> t i: r andi a ^A'<■nt of nai’d!'-v rd, on 
.7 A an* miU’ko*d t}iCpHtif-..|‘l >K‘o’ y; -y Vim carl j A* dr my 
: -a A a S’, h,d 1 low in y: m, -w ia ('\a*ry d'rooti n. tdi'amr- 
*; sn.'AAaj^v, and so Hint irn-^ And a rmary jiani._)Li. \> A'>n tlio 

-d Avas si u 5 y, th<> o ’«*iLAnAu-; svn^ a*dnvost and southeast. 
AU tu'O tires the room is eoid to lAyhP 

u J:mnary 2% UsTl. Tlie svind ramd all nlalit. ThaLonpo 
oAed jA:u’liil!y, towai'ds morniny the sviiui ceased, and all 
v it has Ae*'U nottrly calm. Tin* tsanperaturo outside—f 3 
ar*‘Ks. JT<itV‘Ss^>r 11. and myself sat up all lAylvf. tok<e]> iho 
lyiiny. ’ The ]rialuluru yna* o< t iUatit>urf oi an ineli and a 
If ad tinps duriny the niyAa d’Am ,\ M*rat nre to-night at ton 
a* »ca—4d deyrec'); a eu-mma/ fir t.aate tais* 
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<c Tn* y, ddruary 7 : 1 . I haw iv/rii stftim* fn-n* this after- 
•r, n : > id study < t' a.ono f it!. , ; ' ■ i . i 'a\ - \\\i¥ thd are so 

Ufa : i::/i v. e iuir-W < *i-$*ry oj.;.< »r: uiuty lor in veuthral i* >n. 

< d 'rn.,-', hurrn*au<o, a;i «d ar oii‘ wild a nmult wind—a 

v, :ud -i , i d and s-tt a< id 1 \vi nd (>1’ tin* lower regions. 

I: -w e;,': t d ' Iff «‘\i .«•:: * ■ • d ll n- d U. Y\ . t * >m * n 1. f and 2 
Ivlins [ ■r In air; a ruifdsl rut/.a-T to Sunday dk unducd 

Lv I ,a> a tann, i mm y dan d-a i f ihd yhetv tin* u< li : "When 
i:ia o’e* , i’rdd’U i .; i m- i , an 1 a 1 ddd'aut 
d v a 1 , a|g r adi t adi W 1 * !\ ram ' d 1 / r * [•< * -! 10 

clef, i ^ i •,i a. h at jr> et-rd *- .1 !iy t la i r «•< udmad >u,* T1n* watery 
vujy tar a •. .. t d * a n’' undw > 4 a ra d*a! « hanyv; 

t do a'a ■■ _ 1 '-in. any vS :• h ]-■ ’s t d* water in a; .ytnloiij 

ttd< ■ ’ . ’• tin* 1- al It ‘ ■ t d . \ • *: \ ■ d hy 'tin* <*< when-. h m of tllO 

« ; on-.. : ■ e >. r at. -f ■ t 1 - i'Jv '*<-au ; 1 a>;tnd - » -rivaliy 

( \ya., -nr uni * ar *ia d t 1 . 1: ;. : 11 n *!■ anh *< c;t n m me ■ *r >ttstaia 
tl| }>.v ; ■:**- of’ na'o'rvrdh n wm day had )u*en a << died; 

- ■- ‘ * * -' 1 y ' l * ■ • L ' - r * 1 f ‘ '* • 

and i : - « 5 ' ■ k ft a. 1 ‘ • ■ ‘ d 1 y t ‘n - .yy* 'dte 

d . ’ * -I i .n* 1 .. .J u'df ^ , in 1 : d n = : d t . tae t !y into 

In * aWn"U a t ■ r I.k !!,*: in dn-iy * ■ U n’dh'-d i< 1 * *] 1 Ind from 


d\ Lnn t .n* d< -inis L.ax* tints d; datr-'-d an tlmlr v/int nn hail, 
Mion' rain, to the <; nh, id- atinnydav in \di‘n It thv y 
idadd i-n.'-'ios Vary d*y and hf** I’nal. Td* n< •. d wind, 
wtonawl I y Id* hiad <-d a.r Vv iitalt lias (*s<;aj n*d from Ida ahnnls 
\.'iian ;;*■ y J.. t, is Wn '!. d to h " y;ns i..v. ;>n\* <■!-, 1^ ild l.)V 
tin'* c I (iSfn ,S ill llte d . ! a < ■ t t < ]\ uj tin*, tanri and 1 •» • mi t’S t ] l o 
; r aj)[! *, h day a:r das*** in< d 1 >y td*.-a nls'fven, and as drv air 
has an d <•: rddy itlva*vs i>yy**>»•<! t*» that of moi-t aii\ the 
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yvlien, i<>r days in sujf#ossh>n % Ilia summit. Mas envomped in 
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yrundeur and views surpass nyly beautiful. 
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failed toyonddriafly warm iLo Lode, room, fj» myh we luym 
them at a red Leal, and when the tneiUneucter nwieateu. do 1 
hear tlie move and 4 at the if mu pm met damautJ’ 

We Lave presented thorn ex tin vets from the ] add i shod obseiv- 
idt-ns o.f the yenth-mon vdo pa - ed the winter of the ywvs 
l m 0- Pm 1 on Mount Wa.shi nytmm to show tl: o snddm u aiol 
yreat variations of tomi ><mature t hat oeeunvd on t w* mount f n 
by day as well as Ly idyl.t, and that tbwm varedfms eo’fd 
lad have resulwd frmn s<>!ar radiations of lend, as m wwhm s 
wlion the atmos]>]iere was llio ebmresf and livo-t iVt*m v;^ owq 
ami w!e Tl the sun was shuiiny with the yreao-t LPlfamw, 
the temperature on th&.monul a In was low<r limn when time# 
conditions of the sun and atmosphere did not exist, ami 
further, when the sun had pawed the Vernal equinox, ami 
v;;:« approne]fry the sunnier sol stive, the. ton ]-erah;re on the 
meuntaiu, and the condition of its atmosphere, eonimm d of ml 
to he v. in i it, mndleeted hv the ehanye in the po-dtion of the 
ein, relatively to the anyles of incidence of its ravs. 
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Is It too much to imagine, iheivmr ■. that if an ch-m', - : could 
bo placed within oh ‘-c.>pio myoml our me - : U*re, 

lie might see in our atmos]•here an n\;i ; junta: I -m upmi a 
reduced s**;d e however, of w] :aw C'i’ : J"m.^ f>cell c'bddm : hv tllO 
sun, as the disc of our planet w mi J td.ui bmpk y a i i wgon 
of tile i humiliate ui of tire whde so liar a\ -^ri i. ‘f .A l what 
more docs the sun do? lie r.ruvo the light <.f d.e whole 
stellar and planetary world, and redeem it again rlrrouph 
space, lino presenting to 01 e o:h. or set of orbs, the b -Lt ho 
lias rveh * i from othmy 11 ntil throughout tin* a - *out - -mansy 
light is emu->cd eVeryv nei’e t* 1 one in the iirniaiuci-t \ ■ :.rrvoi, 
and give II ;iit upon the earth. 

AVe have had exhihirrd in this city, (Fbihiddphie A a few 
weeks rdu.e* , by a dLtiagnwiwd artist, an oil ] -A . 'ns of 
4 * 1 1 ike s 1 ’e;i.{,' ? one of the grandwt mountains of ti .* Lucky 
MoutMiu rone. Its In ight is j 1,-1 d feet above tb»* - a level, 
and on i: • vwy snmw A is a sly mil station and oh.—iwomy of 
th e Unit-*'! States, ere. n l in the yatr !>•'" k. Jt< r/i.ai.r is 
covered v 1 tii mow-to a d* scent of p wha; w g tLwwe d feet. 
The painting, which rwerments a sunset see-fm, l- w ys the 
snow-eover.-d summit, idnmim.Apd ad ov?r bv a ln‘ .mitred 
tint, resend ffmy red eared, and, creating at fwt so ‘• t .l*o im- 
presrdou of a mwiufahi on f ]; e. Tee ivsombbtnee > rV* red 
protuberae <■« s around the sun, during eriip-m, a- s-!nl in 
photographs taken by the oloerw-r-, is mod strilm g. This 
brilliant nd coral Colour ]>ervadcs the whole surl. ' of the 
sumuih w' the mountain that is covered with snow, are! which 
is seen through the red colour. Here wo have an cme i resera¬ 
id an ce of *we of the a* g uiaiirc.s of the sun, as dim laved 
during an e, ’ipse, and y**t there is no in can dose. eg. gas 
covering “hike's iVa.kU to produce this colour. (hr the Con¬ 
trary. hor atmosphere around and above 1 !|e men wain is 
wintry, v. i . h a temperature bdow fi\edng point *' kb: 
]hr<‘“! ,g/” May we trot infer from this illustration that, there 
is no incandescent gas about the sun, and that the vmh d tints 
and colours, however brilliant, and however resembling what 
we sepp' > e to be incandescent metallic vapours, are n : fly only 
manifoot;ions of light in its protean displays, as ikful and 
ewanemwit as we sec it in our autumnal sunsets. 

• How hg us for a moment imagine that by the interposition 
of tli j moon between the sun and the earth, eaeh suffers an 
eclip-e from the other. Let us suppose that the snow-dad 
mountain.^ of our planet are bathed in s fin light, and that .the 
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i rliliant colours derive 1 fr >:n that source, changing with the 
angles of incidence and rejection, with which tliyv encompass 
t\ i'c-c snow-clad peaks, hecoino displayed beyond the periphery 
of the moon, which has c euaeiled a large part of the body of 
the earth. Xow, if an observer could be placed between the 
ruMon ami the sun, at the period of such an eclipse of the earth, 
would lie not wkne-s displays of light and colour, greatly re¬ 
sembling, if not identical, with tliokis which Would he seen by 
another observer placed between tne moon and the earth, as 
he regarded the appearances about the sun? Tfhat then 
would 1 ..-come of the Umiie heat of the sun and its incandes¬ 
cent gases ? 

^ In the /o/yc//uo> of \undul<itiy>r>?, instead of supposing the 
transport of a material agent to great distances, it is L<a 1 d that 
the vibrations of luminous bodies are communicated to the 
atoms of an all-pervading e //.. d pW,/. These vibrations, 
propagat'd through this fluid, reach the organ of vidon. which 
in time tram mils them to the optic nerve. In this hpothe- 
sis. the nature ami ti'an -mission of light V'onld be analogous 
to the nature and ivausmisdou < Wwimh iigl t being produced 
by atomic, and sound by imbandar vi’nations.” This idea 
coniines the action of light to animal vision. 

In those cases there is no analogy, for sound has a very 
limited range of action, with comparatively small velocity, and 
is only of value to living beings. While light has scarcely a 
limit as to distance in pcnctrafmn, and ‘a velocity inc onveivably 
great, and is indispensable to pbnietary existence. 

Two persons hold a table-cloth, twenty-five foot long, by its 
two ends, loosely in their hands—the actual distance between 
these persons in a straight line is twenty feet—one of these 
persons raises his arms, and, by a strong impulse, shakes the 
cloth, while the other end is hold by the other person firmly, 
a wave of the cloth is formed, ami runs through its entire 
length, at the extremity of which it is lost. This is called 
undulation, or wave-making. The cloth rises and falls in the 
wave, which runs through twenty-five feet, its whole length. 
The distance traveled by the wave is twenty-live feet, being 
five feet more than the distance between the two persons 
1 voiding the table-cloth. Should the table-cloth be stretched 
to its full length, no wave could lie produced. 

TTow, let us apply this example to the sun and the earth. 
Tke luminous ether, as the intervening space between these 
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two orbs is , is iutii y*vw ■> mil m mg of miles in length ; 

and, to admit of its undulation, must be very loose in its (•■ 
sbtency. VAe may safely inter that snob undulations as would 
be required for the transmission of light from the sun. to the 
earth, would increase the actual distance traveled by the huh:, 
ha irs undulations fully ten millions of miles, making the 
traveled space between tlw sun and earth to 1>e one hundred 
and two millions of miles instead of ninety-two millions <>f 
miles, the measured distance. Now, the greatest veloerv 
unown is that of light,Which is lSi'hO^O miles per second. 
We do no injustice to i>i\ ine Wis I an when we suppose that 
this extreme velocity has been imparted to light, in order that 
it should pass through space without interruption, and that it 
should reaelt its destination in the shortest possible space of 
time—in other words, that it sh mid go directly to its object in 
right lines, without any deviatem, up or down, or laterally* 
which w< mid only retard its progress. Hence we reject entirely 
hiie irelulatery theory of beat, as enunciated at the pre-M Ui 
time. If I'Ilc laws (O' lipid aw not comprehended by scientists, 
it turnidics no e\m: ibr v su to^bmirdities in the effort to 

explain- them. While light. in trawwing iiuU-r-siellai* and 
inter-planetary spae-'S, is thought to he eonlhied to iv<4i linear 
directions, there is nothing im-<unpaiiblt* with this idea when 
it is brought within the indimnees of our atmosphere, by which 
i:s reirangibility. hs r.elNet ioii. its polarization, and ins power 
t > develop eleetrleity, m ) pififism, and heat are manifested, 
and its more speedy diffusion through our atmosphere, by 
these disturbing 5nfuiencou may furnfdi a reason for its attri¬ 
butes here, which would have no application in its passage 
through inter-stellar or inter-planetary spaces. 

Light diminishes in force or intensity in proportion as it 
rC'-edes from its source. This diminution is in direct ratio 
ti'C fifjti'/re of the distance. Thus, the quantities of light at dis¬ 
tances 2, 3, 4, etc., will he 4, 4, lb, etc., times loss than at dis¬ 
tance 1. Light requires cubit minutes thirteen seconds to 
arrive from the sun to the earth. It travels Ilf miles in x b of 
a second, or 130,000 miles per second. It travels always m a 
straight line. 


“ Light added to light, by interference, produces darkness. 
The movement of such rays neutralize each other, and the 
1 i edit ceases to east any lustre. 


k * Of the thousand rays of variegated shade and refrangibikty 


Excepting that of elect ri<ggv\ which is as.gooo miles per seosci. 
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priori, fo crowded. together, that they appear in the larger 
telescopes like a piece <b‘ niagnifleont colesrial jowolrv. sfmh L 
and flashing in the most mp-gb Rplendour with tin 4 rieh<m and 
most brilliant gvm-lightfl’ * The-*m colours are primary. 
"What becomes of all tin*-' 1 primary rays of light imleo t ■:• v 
are used to compose tin 4 white light of our sun. and of all tuv 
fixed stars or suns that illuminate tie* firmament? "W hatvwr 
sunlight, therefore, lias flubm upon these planets has boon de¬ 
camp- -s<*d : six out of thus *\vn primary rays there* >f l>e\o bei-a. 
ghsorhi-d f »r the use of tf. ppm-g, and tie* reiftfunin '§h udmarv 
Las l.MM.-n emitted hy the planet, and sent to 1 iae sun to 
associate in his photnsp! ic” * \vitil the different primarv ravs 
sent to him from other phumtu to form anew the win to sun¬ 
light, whom !>y him is to he diffused throughout the plahetalw 
and stellar world. 

Xow w$ mint m*f supple that the orhs eomffesing our 
dimiuuiiw solar s \s l m have furnished. or ean furnish, to 1 ]x*e 
sun a mflfleient guantity of their respective primary rays of 
light to supply that lumimoy wiih the anonm of eleru*nia* v 
light whit li it is his fume ion to combine and to furnmii to t:.e 
universe. A\"e must ivne-mhm* it n1 7 from the great depths < € 
the infinite expanse, elenmn jry light Comes up from every 
star, nebula, or mel n\ sem/mg ii^ cvmiplemeimtrv elettient ’a. 
the photosphere ot thg sun, there to he associated as wjfte 
light, and thence to be JVilert/ed frufn the gray coveting of the 
sun, a.-; a mitror, to all tin; orhs of creation. This circulaiioa 
of light, this absorption hy the stars and' planets of smh of tne 
primary rays of light as limy need for their own support, and 
the emission, severally, of their own peculiar rays, to Ice rre¬ 
sembled again in the various photospheres of the iminue 
number of suns that stud the firmament, ami w> be again dif¬ 
fused, according to the plan of creation, in endless sm-e.'smm, 
present an image of the wisdom, the beneficence and ] -ewer of 
the Creator, that ti 11s the mind with awe, and teaches.man the 
Utter insignificance of his being. 

Our sun is simply a huge reflector of light. The gray 
eovudug of Ids nucleus or body i> represented in our mirrors 
by the metallic covering which wo place on the backs of our 
g'uso s. Tiles#; ti an spur* lit glassm are typified by tin* irans- 
iae-vut pdiotospiiere of the sun, and the associated A rima y 
ravs *>f light from every luminous o 1 jeet in the univewe, 
iniugiing togvtlier, and reflected iVoi.i this gray covering of 
the -.mi, furnish the whim . andght 11 iat ilhtmm:|jcs the world. 

*J. A. S. 11*® wen's Astronomy. 
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IT, :iJ (L-.’t - i_rra\ ii;i1 1 - -’k Id ■ • niir a dronoinery in assort¬ 

'd m mat l;a* lurnim-us mawo* in Tt < j In-m. :•!.'-iv of the ?nn is 
y . *w\ ; i 1 > y the sj"ri ni>C':V|w t . 1 m* • cup* <1 largely of* iie-an- 
«n n; metallic ihe ha- w of whwh ;;;> l f*.w am the 

<*a\ n* 4 leaver in c**u i of our < ; f| 1 ; , c> >mu d | tin* ilwoin 

v • ney of iu ].{>(>,- ii.4 that the ■ !' i a* vy ii.eai. h owlet mclaHie 

4 ap*i|is (.r trap's are jeripp*n *■ <1 1 >y a ph- >lo- phero of lnm-h 

a. - ;<u*r vr.-i/,.* |$ra vhy, a- \. ! a< d. by, th:u them heavy 

yuo - 11 j i ■ 11 i( Ives; o t i «•* nvisa* id 1 a wwa! be ya -< s could not 
:' »• m fhe }>] i« »i <. | l.mv. S -LU^-of !!"■•'• ’la-Tsy) so loi’ 

m N upp- o. tl -t tin* b**dy or ne.-vus <4* the* sun itself is 
an-, end "fat tie dwchiy of i he sun is much loss than 

t! • d< U-!t 1 ■ s <e* t! i 1 i 1: o : ; 11 «I < Is ! .file v; l^mrs which tlc*V 

-e i o )h ■;! t in b s ].h< *t • »y ! *r *. fs o w, if t w a* iueamhscuit 
i ■-.! yns* - aro ].*av’n r then the nan-rial r<>mp< >sing tho 
'•'in it "\f ii is el \iv that tiio "i‘a\ ha 1 h.n, ao< «■ ruing to Xewion, 
of ; b^<* Iwuvy lnota’fio he-arb & '-«•» ut vjipours i> not towards the 
o v. r * of’ tho sun : and if n *| toibugwh re do they gravitate ? 
\be kuow what the yoc; a-* rra\ digs or deuhiies of many of 
yte weiah on tin- surface 'T the earth tire, wtfow incandescent 
uo ury as \\ \ -aloil hy tho so- '-ope, a# map posed to exist 
i u tt.o ] i)i >; ■ i i ! .■ i*o of t oNon, and a ' o ev ent a\S have eaten luted 
loaf ft do ai i ran a >n of yruvi'ab n t »' tie* sun in its photosphere 
wo,dd y. tvs they- loft linos a- )/**» at as the yom ration in the 
ootids amo s-pln re to the oar.h of o >dh‘S cf similar weiylit. 

If. itioref »re, Ave suppose tt-hf those nondhe ins-andoseent 
vapours in tho studs photo i * *re to he twonly-eiylit times 
l.siviaf; itt il , a Avon.it! Jx* in tie- eui rids ,ai*n * ;'here ; and if 
th* y lo-ver fall io (ho !>■-dy of tho sun, if must follow that 
what is cajkrd yuivitat h ti in tie phot, sphere of the sun can¬ 
not ted.-t, and the whole tlioory of Xewtuiu < 5 f centripetal and 
(•"'urdhyal foroo-s, has no srdxdantial existonem A\ T e .know 
tied in our own plac'd heat destroys yravilathm, as the vol¬ 
canic action in the inio; ht ol the earth, U]'lea\ iny islands, 
luotrndain ran yes, and even continents, abundantly proves 

The moan density of the earth is. about five times greater 
than that of water—actually 5.44 times. hVah r, therefore, 
rests on the surface of the earth—penetrates its crust till it 
encounters the heat radiated from tie* interior of the earth, 
where its further d<-scent behvv the. -urfaeo is arrested, then it 
is converted into steam by the heat it, lias absorbed, and it is 
driven upwards into the atmosphere, heaving up the most 
solid and heavy materials of the crust of the earth, that lie 
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nWe the direction it mar take. Tins expansion of r>' - 
into Ht,am by heat in the crust of the earth, produc'd by tto* 
repellent- allinit.v of the lioni' , gei)f<i'«w electricity associate., 
with it, is one of th.e forces of volcanic action, which art:* 
tinnallv changing the forms of the outer surface ot the ear U s 
crust. " Toe Slowly or pp •.•’.lie gravry of the sun is O.-'h'b 
(or nearly one-tourth of that ot tae euith). In tuhri ttou 
taken incptal volumes, the height of the matter v.d.ien com- 
poses the sun is scarcely more than one-lourth ot the ueiyln 
which composes our globe. Compared to water, the density 
of the sun is l.dfi / 5 that ot water being 1, 

xy,w. if what our a*tronoim*r3 tell us of the incon-- 
high temperature of il.e sun he true, there can bo tm 


uraldy 


lie.re, 1 1 d <• tU' f dihi' j' 


tion towards it.- emare irmi its pit »t> 
or anv ..fits p. abide uualep'S the lead expaimm g ran;-; my 
and driving o.x ail su-h male rial suowan-.-s. di-sinty,^ 

rate- seiMi'iiidS their nv.'leeuk-s, do^roys tm*ir mmo 1 _ 

and conse.pn.nuv is op; ■ A to gravitation, udyu is t. o 
attraeiion . f deubtl's. Alas ! f. r poor bir Isaac Aon ton a -d 
his grand tlw -ry of cu tripctal and c< ntniugal f»ros u ray 
of in-lit pasbnig through a narrow chink, and through a iwys 
pristn, has done the' business. The incandescent myla.ho 
-a<es and the transcendent intense heat ot the sun which lias 
vapourized these metals (the supposed discovery by the narrow 
chink and tire pri-m *, have demolished .Newton and his erratic 
fancies. £>(C tV'.Msd 'jlorui mtuuli 1 . 

According to Professor Tyndall, “gravitation consists of mi 
attraction of every panicle of matter h-r every other pni lie-e— 
planets and moolis are supposed to he land in tlieir oiduis Ly 
this attraction.” 

« The earth is supposed to attract to its centre ah the bodies 
upon its su.rfa-e by what Newton termed centripetal force, and 
when one of them falls, it is a!ways towards the earth s cgw re. 
This force is said to be reddent m all the b'odies ot nature. 
It. exerts its influence upon the largest masses as wed as upon 
the most minute particles of matter. This it is ; which give* 
hariuoiiv to the universe, and explains the tormaaon ot jo. iob 
of all kinds.” 

NVwton belli that “Bodies exercise attraction in direct ratio 
to'their mass, and that this law was of universal application. 

Let u- examine this.* 
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m_r Inal ill* h.mim 1 it >■'> ],u:',|‘ i'.i Th j hm'd- -pln-iv of ihu sun is 
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o 1 1 i iitvialKc po>, ti.o 1 -a -.s oi whwh ;iiv the 

mailer in ilw |i|;r m #fh, reniinn the inaon- 

m * a--V of Blq *p« - i; g that ih ■ 1 «m VV i!,, a 5 1 ! - a an \ { mPlalne 

Yf ( " as or *r:ist'> arc Mjpp. e • I by a pi»««; .jhntm of miwh 
; . • a. * • r s p< « i. i^r.iv.a', ; ■ \a : n< b • :, y, thvu tin m heavy 

a t In !,w 1 \rS ; OilTwh* ■ tin a I,i' „i!,a |:'a<-S Coldd U>i% 
0 in lb i * pin a *r ; 'iriv. S< me l 4 11 1 ■ ■ •* a 4 r-’t, anersgos.* far 
m I * so -'* tl at tin* b<*dy or jm. nun of tin* sun itself is 
'" '- m m. t];; 11 tl «* (Knisiiy (»f the mn is much loss than 
1 : ■* <f mb: s o*‘ tl: * i ! i o*; i n 1 o • ur ifec Hi in. vat -'MIN which limy 

" ”p'* -n ; o !f >;» t | U I i s ]»1 o ■{ on j ■]' *. N o\V, ill ! n - C i U ca Ut loan nt 
i •< . a <^*a s. • s am heavier flap I 1 •* i latorial <-ump<-hug tlni 
sin i' .-•■■! f. ii ’> that the <■ mvim * h-n, ;m i ‘ruins;* to hsewlon, 

of rhosc h*$tvy unaah'o mean a -< nt vapours is not towards [he 
<-• a: r • of lln* sun : and if m e m him, win re do liny gravitate? 
oh&|: ;oW what the avrih' cam, i* ns < r < 1<ni>itim <4* many of 
dm mends on the <rnrfnm oftim oai'ih are, wlnm* incandeseent 
aij" ur-, as is wykd hy ilw g ■ <-m 00-, arc rupposed to exist 
iii i!- c ] in >;.» i hwv of 11.c suit, and a " mtminers have calculated 
tiul tl c ao : anl '< m of yb:r, hah n | , tin* cun iu its p] ndosphere 
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n 4 ten. t, and the whuh* thccuw of Xmvtoii, of Ccntri|*etal and 
h-ddyrd forces, has no -nl siantial existence._ A'de.know 
tha f in our own planet ln-at destn^ys Gravitation, as the vol¬ 
canic action in the inP nor ot tin* earl h, uphea\iny islands, 
Inountain ranyes, and even continents, abundantly proves 

The mean density of the earth is about five times greater 
than that of water—actually <5.44 times. A\hder, tlieretbre, 
rests on the surface of the earth-—penetrates its crust till it 
encounters the 'heat radiated from the interior of the earth, 
where its further descent heb.w the surface is arrested, then it 
is converted into si cam by the I wat it lias absorbed, and it is 
driven upwards into the atmosphere, heaving up the most 
solid and heavy materials of the crust of the earth, that lie 
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above the direction it may take. This expansion of water 
into Hteim by heat in the crust of the earth, produced by the 
repellent atlinity of the homogeneous electricity associated 
with it, is one of tlie forces of volcanic action, which arc con¬ 
tinually changing* the forms of the outer surface of the earth’s 
crust. Th# density or specific gravity of the sun is O.iAlbb 
(or nearly one-fourth of that of the earth). In other words, 
taken in egual volumes, the weight of the matter which com¬ 
poses the sun is scarcely more than one-fourth of the weight 
which composes our globe. Compared to water, the density 
of the sum is 1.867; that of water being 1. 

Xow, if what our astronomers tell us of the inconceivably 
high temperature of the sun he true, there can be no gravita¬ 
tion. towards its centre from its photosphere, its chrome-plmre, 
or any of its p-gdbie envelopes, the heat expanding, ranching 
and driving oft* all such material substances. JL at di,-integ¬ 
rates >olibs, separates their molecules, destroys their denudes, 
and eonu-ipiuitly is opposed to gravitation, w ftp eh is the 
attraction of densities. Alas! for poor Sir Isaac Newton and 
his grand theory of centripetal and centrifugal forces ! A. ray 
of light passing through a narrow chink, and through v glass 
prism, lias done the business. The incandescent metallic 
gases and the transcendent intense heat of the sun which has 
vapourized these metals (the supposed discovery by the narrow 
chink and the prionh have demolished Newton and his erratic 
fancies. Sic transit </loria i/tundi! 

According to Professor Tyndall, “ gravitation consist s of an 
attraction of every particle of matter for every other particle— 
planets and moons are supposed to be held in their orbits by 
this attraction.” 

“ The earth is supposed to attract to its centre all the bodies 
upon its surface by what Newton termed centripetal few. and 
when one of them falls, it is always towards the earth's centre. 
This f>r;e is said to be resident in all the bodies of nature. 
It exerts its inHuenee upon the largest masses as wi ll as upon 
the most minute particles of matter. This it is which gives 
harmony to the universe, and explains the formation of bodies 
of all kinds.” 

Newton hold that “ Bodies exercise attraction in direct ratio 
to their mass, and that this law was of universal application.” 

Let us examine this.* 
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water, release your hold, and ]•>! it doc? not sink to the bottom 
of the pool, l>ut it floats upon tin* mriaeo of it ! It is n<> huger 
frawi; ro the bottom of the pool by gravitation, ah in nigh wbvfc 
we call its weight is unchanged. It still weigh- liv-j p -undo 
Why does it not sink as before? It is*arrested by do fbr; t, 
which is antagonistic to what is called gruvitalh>n. Cre\blo¬ 
tion, therefore, is not universal. It does not always attract 
matter to matter, in proportion to its mass. Wiiat. then is 
tlie repellent force which prevents this iron dish from miking ? 
It is magnetism. The water is magnetic,.a condition po-duca 1 
by the electricity, wlxose opposite polarities in the oxvcri <md 
hydrogen meeting in conjunction, converted tho% g: *■ m 1* v 
the combustion of the hydrogen gas in the oxygen ga \ ftdo t o 
liquid state of water, and rendering the water at the .-awe 
time magnetic. The iron dish, in contact with the water by 
its horizontal bottom, and having vertical sides, la-.-amc mag¬ 
netic by induction from the watmv—the water and the iron 
presenting the same magnetic poles to ea«*h other, nutnblly 
repelled each other, and the flotation of the iron dish was Urn 
result. 

notation, heretofore attributed to the lightness of the 
floating body compared with the weight o : * ih, ; lajuid in 
xvliit'li it floated, is due to magnetic n-publoig and not to 
gravitation. _Xow let ns look at the condition of this wafer 
when it has changed its character by erys tali zing into j;a km 
of snow, of whatever diversity of form, or <>f hud, or of .mi- 
face or dr*use. me These f*nans of water at tempera? tir«\s hhovr 
32° of Tab renin “it, are all magnets, and their minljlcst atoms 
are all magnets, also; each endowed with its two p >hs, one 
at either extremity of the atom, and ea'Ii with opposim attri¬ 
butes. 

The commerce of the world, therefore, is sudaiimd on gs 
oceans by the repellent f-r-e of magnet ; an; wiiii - the. mari¬ 
ner directs his course, over their track!.-m Wastes, in. darkmws 
and in storm, guided by that opp-mte qua!’ey of tier magnet 
which attracts it to the poles of the earth. 

Xow, when water, owing its form, whoT.er liquid or fr-amn, 
to magnetism, is exposed to ;;".(l e rto-c *d he > s 4 a: ,, 

its magnet ie qua lilies are drivt n <df 1 *y the heat, mid a re. re¬ 
placed by ekciricity, which is the three thfff rend* the r si.gr g 
fahrirs of human skill to pieces, and wata-m death and d 1 >- 
lation in every direction. The clew maty of steam is of one 
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h’ffd, iv >1 is !*-•]■ > of i. 1 !*; and its effort to escape from 

iwvdf axe i to u: i * v * \\iV t ho Oj.po.v ‘ t‘!t <t ricifv of tin.; atmos- 
phnv is m» vi‘»!* :it i n 1 so p> overfill t bui it fnrni.dies to man 
on| vf tin- wvuicw iA -.cs wall which ho is acquainted. 

The for Uvd l!-r hos of li ;*Vi mhi % s ’ *11 above volcanoes in 
eruption, Ire O'.a’oly the n-vihs of the ;|f inj met ion of the 
p* • ie t o elect r:« v of t!v Im-dvd air, strain an l lava thrown 
oin of the \ afvit't hy A'i lilt iiv *rh>r lvn-t-s, with the negative 
elovtiioity of thi a<m s^nhire almvo and around the volcano, 

Thfary motion of an object is outagonvtic to magnetism, 
by b p- hi xwu of f,f ivnihvhine it’iioqiJicio hv tfw re- 
vo -i.y o. t i Thl s !V"«*ii m evo!w-, A 4 rh-ity, which, uniting 
A', hit |h ' o| posiic ohs ii’n by of the revolving ol ject, produces 
h> at that expands and didni c/ratys its molecules, separating 
th.op and removing the magiictwm. 

A l fh“ h ■ ,f of ihv sun (if it has an\d cannot pass down¬ 
wards t hr • u "h niiUh'iv 7 : ‘dlions of nelcs of ether with a 
tnnp nv.t ;re «e—i-!d J of cmi f iwade thwi >m yvr, so the heat 
r, |iuii d fi *>111 the in f ori a v of the ewrh, or prod-avd c>n its 
f *»rfa. v, o’, in ii . h over - van a ofaho- t ! re, enure >t p< and rate 
n; vraf ds ; of-a , i, tde-cap *py * 4 \ bbvih h r-w’ mids i he earth 
a; c.obvs a hudc.j fi< oi the sir iw lino of Idpra) f. t g ahove the 
e pvt,' n\ id - »d loot a : dd° of north or ^ • Mph latitude,* and at the 
level of ihe earth at 00° of north latitude. 

L'd us admire the ineffdde wisdom of tl lg Creator who, by 
a Ivnv r of fee in the Arctic and Autauvlie regimes, confines 
the inv>mal heat between them and the equator, and the 
v; •enn-l.d heal oi the earth below the region of perpetual 
i: ow In tii * aiwoyhierr, for tlie uses intended by Him of the 
^ iurt and ir product!*ms 

Howl whs theory of centripetal and centrifugal attractions 
and rv nf i ns is hdhin<uis. There can he no rotation on the 
centre «>i'a sphere or spheroid, though there may be at the ex- 
tro ; 'ii ii'of any of its diaiinfers or axes. AVhat is called con- / ! 
tr:i'uv;|| f fo‘ is meiviy the repuhinn bx >m the axis of rotation 
and n<*| from the centre. So eentri[lehyl force is merely axial 
at triedhui. Any force is the resultant of tlie forces which 
} I vdw-o it. If there wn v tli^ n-foro. such a force as centripetal 
in a sp!i■■re or spheroid, the opposing forces acting from the 
ends of the diameters would neutralize each other, and an im- 
uk :ve heat. W' udd re clt at the centre, which heat would 
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There cau be no rotation on the centre of any sphere. 
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A . 1 *.#' no Acs a Aw P 4 ‘ 111 ' :i* »u wei u-U l| of ().' : mMd A discovery, 
a\i::: f 1 /'% - ,v he' <■ Xpi;W.. :i > a a u m 'nivlj, d dint two pa raj id con- 
j o; : e, p • a h\ s. fi oj y «>|n > . o* ]-' s of a \A di;11<0 }>] ha attract each 

<. ■ \\ of-••trod;/ tr-a ' rws |h <, ; ti in [lie same dt/rceuon; 

a i id tAii r< pel ea> a oda a’ if tim eleei rie current.- move in 

< a d.Aeimnif* Tws *>e*'ju<*l of Ampere's labours showed 

fi. ! Aw reciprocal aeii * i of As* dements of two currents is 
c \ * w t e 1 ': i W * 1 ; t jpiiity wild Aw him which unites ihdr centres ; 
Wm it (j. ycads on tde wwual indinuiion of these elements, 
and that it varied in inhwmviu the inverse ratio of tin* squares 
of the distances. Anipfrt* ihwdy sum-coded in csiahlishiny 
that a -‘onjunetive wire wound into a hdix or spiral curved 
ji.ua vrifli v<*ry cbvw '-wi s, A sensitive ty the magnetic action 
^ ’ ti e earth. Ifor many vAwks there was to be accu in his 
caA.net a conjunctive wire of pAAna, wdao.se position was 
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determined bv 11 10 aw ion of $1* u rh.l yVd »• •. A ru:A\\ 

1»v consume*iuy a yadvanie com* n->. ha 1 Amen i mu ah- | w •* 
which irt in the irwynodr- m*.w, are \ !e.-triv eurr- aw. a a ; 1 ” 

11is learned c ai 1 ti ;;:i w- on rJ,• 1 r>. r. ■ -$pr >wd n«*th -a >f ' d t ,= * 
cnnvmK he a.-** *•;*.“ 1 ah w-* ; mis which the e m'un x 
wire of the pdm ex^fts, iti fne x..wnr uf O- raw I, ex ha;, 

rnaynoni need to. 

M. Arayo, tho otninm.r bhvw h astronomer. n^oehhe 1 v ix l 
An:]Aro iu mine of his • • .xt.* ;-'a < w >. >a\ x ** 1* d > w 
wire i’>” a ho: arth mV'- , inw.>%* f .-w rh;k: lohax inn* a 1 A k 
then an e.pud h nyd, <V w're in l! 0 wue-e Uwuaeix f* ai f f: 
to riyhi : a let hat ;y, a Andirr <. aaa 11 ■ y a • "aij i :\ ia A A.; m a a.. 
Tlx-.* tltiv'e h A ;••« nvro s.-joa.; _-d JLwm earn older 1 y rcwA 
lilK-ar portions ot LUO SWaO X\'i 1 ‘< 1 . 

“(due and tho a a mo Avl cylinder rif a suit: 1 A: h no *h andnf 
rather more tlam .ai ,,f an in-a, - a a iW'tet, a a d o.iA,. - d in a 
gin- tuhe. was itrser:«*d hi tlx- dux w h*. ine s at own T.^na A 
vanie current, in pxmny a! mg tho cuds <»f them hd Aw-at 
helices, niaynwiz.-d the (onvouz p-rtions of the so ol 

cylinder, as if ffu-y laid Ixwn ilAnwn L and separate IV mt < awn 
Oilier : i< n I remarked that at one ot iho e \ : remit i.-s th x; 
was a north pole, at two im-a— uiWunce a south pA^, tana A-r 
on a second >wuh }■■ >!e followed by a nonli pAc ; A.-x-y, a, 
third ixrili pole, and two inches haulier on, (.r at tit* oAor 
extremity of the cylinder, a snuih polo/’ Thus hy Ads 
liiotla>d. tho lmmln-r ot* these i 11 1- :s;naliute pules, vahich idx si- 
cists have donomiiial od conseerhi\n ; [>< -ints, eoukl ]»o tnakAin 1 
at ]-hswore. At. Arayo also ohsorwnl, that ** it tin 1 inu awaks 
cmapri-^d between tho oonseeui iw helieos arc small, the paras 
of tho steel wire or cylinder, eorromwi lino; to tlm.m in., ready 
will llu m-elves ! *0 1 f t a : ;lie + ized as if the oe »Vetimnt of ivj.,.iluil 
imj.ro,—i•«! on tho mao;nel.ie Jlni-h a e ndiny to ..\inpar-*s idea, 
by tho iallitom-r ot a kokx, vras eojilinthi'd beyond the o.aU'oaio 
spires of the coil.” 

As the con junction of opposite electricities, according to 
these authorities, develops nuiynetisru; . and as ternawws, 
Lurrieanes, cyclones, and other at mo-piieric disturhama s jnnve 
in spiral curves from their respective points of departure till 
their terminations, and as, acc«»rdit^T to Ampere and Arayo, 
current> of electricity passed through spiral cylindrical ecus 
of wire .develop mayuotism, wo see here the Sources of the 
supply of mayuetism to our planet* its atmosphere, and the 
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lie ova ; i d tlie equatorial deom-t. f oL’ tbv earth .twenty-six 
miles more than the polar diameter; and the earth's crust 
under the equator having been thickened by the addition of 
so mueh material taken from other parts of the sphere, it fol¬ 
lows as highly probable that basins tilled with seas have 
resulted at the poles of lie* ear'll, and that oeeanie currents 
from the fNnrth and h mia IMes, respectively, arc produced 
by the rotation of the earth An its ffcxis, throwing oil* the sur- 
pla- of a-euiuulatcd water at die p"b-q and thus the eircular 
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tion of water in oceans and seas is pr« hhicd, in q i:\;i curves 
from the polar basins. 

I have, in the former editions of this work, su.ggested that, 
the rotation of the earth on its axis is the remit of electrical 
heroes within it, excited by the juxtaposition of the materials 
of various kinds forming its composition, and having opposite 

I have an illustration at hand to prove 
this. A neighbour of mine recently 
erected in the rear of his house, a one- 
storied dining-room, in which was a 
chimney which projected scene three feet 
above the roof of the building—which 
was 12 feet above the ground —< >n the top 
of the chimney lie placed a sheet-iron 
cowl in the form of a trum-aled hollow- 
ellipsoid with spiral linage- from top to 
bottom of the cowl. \VL-u there i.- no 
fire in the chimney the cowl is at rest, 
when a fire is kindled, as the air in the 
chimney becomes heated and, accompanied by its positive 
electricity, rises to the top, it meets with resistance in the 
flanges of the cowl, which only begin to turn when the gather¬ 
ing positive electricity of the warm air attracted by the greater 
negative, electricity of the outer atmosphere fews its way 
thrmrgh the openings and along the surface of the metalic 
e >wl and sets it in motion, and according as the combustion 
k more active so is the rotation of the cowl on it- axis the 
more rapid, and the draught of the chimney is so increased 
that finally the flanges of the cowl- can no longer be distin¬ 
guished in*their rotation. 

So in the interior of the earth the intense positive electricity 
evolved there, in conjunction with the negative electricity 
aho there in great quantities, produces enormous heat, which 
fusing metals and disengaging gases of great volume 1 and 
expansive power, forces them against the irregular surfaces of 4 
the interior of the crust of the earth, and sets the ball in its ( 
rotary motion on its axis. 

Similar causes produce like effects in the interior .of the sun 
and of all the planets, giving them all the rotation on their 
respective axes that we know they have, AVitli the electricity 
thus evolved and escaping as it is formed at their respective 
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p')i. s, (’ of nvtg?ietiym am ov. dv <1 at right nngbcs to tlio 

cm;it - m of me.-triedyv a:id came the r o v ol uti ous__omLj<.• ir axes 
to l)* 1 fomi wed to ea-1. • 

■ T\ ‘iv is no iwomggv, t hmvf >r.e, f >r onr astronomers to 
F 1 1• p r :.t 11 1 o Addiidily lias ated tlio Still to 1)0 an 
i 1 1 *' ;.., !■ • ; i, h-dy, vlmm eombnsthm is to bo led by half a 

von ! ! mi 1 , iminate the remainder. Tlio om, in find, is proba¬ 
bly ■'* h a hu/e r«‘!b mo]' or mirror, re*reiving tlio .rays of light 
ir sc! c • ••■y orb, -\yh mb rays thmus' fves arc of various tints, as 
o \ my : 1 -m and star lias a c d mr j- aailia.r to itself, and the 
£ronh u :< of thnsg primary ro!.«i;H in the sun, ami their re- 
ihehum [ v om him eon-nit am the white light that wo rail sun- 
Ihh. Tnis wmlaUnri >n is in harmony with our idmrS of the 
] M\ d c m*.mam y* which m:\\i' w;o any of i rs mmmhd. The 
sun is a gear magnet, and regulates and controls by magnet¬ 
ism n'.d : i by irravitafion all th phf&n:^ of his system, winch, 
o a , ( uy, are mvortlly aM fnagmds. The system is hold 
in*: - ab'-" and ’conform- in its movements by its magnetism 
to ih movements of all the orbs which exist in space. 

As tlmse planets are all magnets, thy can have no other 
b mm * than i ' 1 • ■ -i r own intwwal heat* willedi TV simply snTihment 
topi >dm ■ tb rmpo'dive rutati os on thedr several axes, as 
heat iii inti a by destroys magnetism. 

The reversal of the tails of comets in their approach to the 
sun and departure from him, is due to the attna don and 
repulsion iv-nc> :i\v]y of ilmir magnetic poles—by induction 
from the greater magnetism of the mm itself. 

"Winds a?v shindy currents of electrified air, repelled from 
tlwir p- -lets of departure hy air similarly t-hci rilled, and 
attra^l’-vi b> He dr various directions hy air at rest or in' motion, 
as is mgv hm vdk opposite ehmtrietties. These rephknt and 
attractive t brnrhibes acting on a strong current of air, cause 
it to he tjolbmmd from its rectilinear direction, and to assume 
a spiral curve in its course, continually contracting towards 
its eeWrm lid the opposing cleetrieitics equalize each other, 
when ihe emetrical equilibrium is restored, and a calm ensues, 
lhuhng the continuance of the movements of the op] mutely 
electrifed currents of air in these spiral Curves, magnetism is 
developed, and this is the source ol magnetism in rim atmos¬ 
phere. 

Magnetism in the crust of the earth is likewise developed 
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there by the conjauction of opposite electrical currents cir¬ 
culating continually through it. This magnetism permeates 
through its various molecules, supplying them with magnetic 
attraction and repulsion, and thus matter, front its sus< opti- 
bility of becoming magnetized, assumes the power of attrac¬ 
tion attributed to gravitation. 

Having thus shown the source from which atmospheric as 
well as terrestrial magnetism is derived, we proceed to men- 
tion some of its attributes. 

cy • 

The term magnetism, which is applied to the science that 
describes the modes and properties of a remarkable force pos¬ 
sessing attractive and repellent qualities, is derived from a 
magnetic iron ore, that was first noticed near Magnesia, and 
hence was named by the ancient Greeks, Magnes . It had the 
peculiar property of attracting iron. This force is nut con¬ 
fined to the mineral, but seems to pervade all nature. It is 
produced by the meeting of currents of opposite electricities 
in the crust of the earth and in our atmosphere. Its exist mice 
in the fixed stars, in the infinite nupiber of orbs, in tie: firma¬ 
ment, in the nebulae, comets, meteors, &c., may be attributed 
to a similar origin. The primary rays of light from these 
illuminated orbs, of greatly diversified colours, passing with 
almost incredible velocity from them to our eun, through 
interstellar and interplanetary spaces whose temperature in 
inconceivably low, and consequently associated with negative 
electricity, developing as they pass through this attenuated 
ether, which fills these spaces, by friction therewith, m gafivf 
electricity, may be supposed to enter the photosphere uf the 
sun ( barged with negative electricity. This m galive 
electricity being homogeneous, of immense volume, an i great 
intensity, repels these commingled primary rays of lib:g by 
reflection, from the body of the sun on their impact wh h it, 
with the enormous velocity which belongs to light. The 
mixture of these primary rays of various colours prod;- vs the 
white light of the sun, or, as we call it, sunlight. T! : s sun¬ 
light, negatively electrified, driven with this immem - speed 
to the most distant orbs of creation, encounters in'then- atmos¬ 
phere, when such exist, and by impact with the 1; - its of 
these orbs themselves, which have each a greater density than 
has tin- other through which it had passed, great res: lance. 
This in pact produces friction, and friction electricity. 

The friction of matter having a temperature above C2° of 
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Fahrenheit evolves positive electricity, while that of matter 
wlmro temperature is belwv 32° of Fahrenheit evolves nega- 
tivc electricity. When two blocks of ice are rubbed together 
tlicV adhere by their contiguous surfaces with a force greater 
than that by which the molecules of either block of ice are 
held together, and a fracture of the iee will occur anywhere 
in the blocks before it will at their junction. A notable 
illustration'of the friction of matter, below 32° of Fahrenheit, 

‘ pro.loving cold ami its associate negative electricity, is 
fu$S(ji>lu.d every day in the manufacture of iced creams an-d 
juices of fruits. The cylinder containing the material to be 
frozen is placed in another vessel, surrounded by a freezing 
mixture of broken ice and common salt; by turning this 
cylinder rapidly in this mixture friction is produced, which, 
in abstracting the hr at front the cream or juieei of fruits to' 
be frozen, reduces their temperature, and the cold of the 
freezing mixture, with its negative electricity, is transferred 
to the cream or juices of fruits. 

Wm may infer an analogy between the composition of theso 
distant orbs of the firmament and that of our own planet, and 
that an opposite electricity to that of sunlight exists in them. 
The conjunction of these opposing electricities develops magnet¬ 
ism, which at once seizes upon the matter of which such orbs arc 
composed and imparts to it the attractive and repellent qualities 
that it possesses. The orb assumesthe form of an oblate spheroid 
or an ellipsoid, with its equatorial diameter longer than its polar 
diameter, thickened at its equator and flattened at its poles. 
TLh form imposes on it an elliptical orbit in which it revolves 
around its local attraction. This form in the planets and pro- 
half y the fixed stars, as in the earth, is derived from the 
opposite attractions and repulsions of matter in their different 
hemispheres—that in their northern hemisphere being attracted 
to the south pole, and that in the southern hemisphere being 
oppositely attracted to the north pole—and thus meeting at 
their respective equators, where these opposite attractions 
neutralize each other, they become thickened there at the 
expense of the matter at their -poles respectively. The force 
which drives the sunlight from our sun, after its reflection 
from its body, is probably negative electricity, for we cannot 
conceive of any other force adequate to produce such an effect. 

It is this force of magnetism of which Newton in his day 
had some slight knowledge, hut not comprehending it as it 
exists, he assigned such of its qualities as he had discovered 
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erroneously to matter, and gaye it tlie name of gravitation, as 
if a planet, if such could be made, of cotton, rice, tobacco, \ 
butter, cheese and molasses, would revolve upon its axis from 
its own weight and travel in an orbit around the sun. 

This force magnetises all things, imparting to them its at¬ 
tractions and repulsions, and thus regulates and controls the 
movements throughout the universe. 

Let us notice some of the pecularities of this force. “ Some 
iron ores are natural magnets ; steel rods, straight, or curved 
like horseshoes, to which magnetism has been imparted, 
as also steel needles similarly treated, are artificial magnets. 

The magnetic f >ree is greatest at the ends of the rods or 
needles, attracting there steel or iron filings, but diminishing 
in power as the distance from the extremities is increased, and 
ceasing altogether midway between their ends. The ex¬ 
tremities of the rods or needles are called its poles ; midway 
between them, where the force ceases, is called their magnetic 
equator. A light needle magnetised, such as is used in the 
mariners compass, properly balanced and suspended by its 
centre is called a magnetic needle. When not restrained it 
ranges itself nearly parallel to a line joining the north and 
south poles of the earth, one end of the needle pointing to the 
north, the other end directed to the south pole. Turned from 
its direction and then released, it resumes again its natural posi- . 
doji of pointing north and south. These ends or poles of a 
magnet are respectively, attached to the poles of the earth to 
wLfeh they point, and are repelled from the opposite poles 
reciprocally. In two magnets the corresponding poles, if ap¬ 
proached to each other, would each repel the other and attract. 

* the opposite pole of the other magnet” It is to this attribute 
of the magnet that the earth owes its form of an oblate 
Spheroid. The earth being a magnet, the materials composing 
iu crust in the northern hemisphere Lave been attracted to¬ 
wards the sondi pole, and the matter in the earth's crust in 
the southern hemisphere, being also magnetic, have lea n at¬ 
tracted towards the north pole. Tboe f uves being equal 
and having ceased at the equator, the matters brought by them 
respectively from their several hemispheres have bpen 
accumulated and deposited in the equatorial regions of the 
earth, which mass of matters lias so much increased the 
equatorial diameter of the earth that it exceeds the polar 
diameter in length 2G miles. It is probable that the materia! 

7 U thus removed from the noles of the earth to its equator, have 
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bo hollowed out the crust of the earth at the poleg into basins 
that jst-eis have bemi formed in them, w)ii<■ 1 1 have been filled 
with water fr-an the Pacific ocean through Uehring's straits, and 
Atlantia ocean by the Gulf Stream.- As the planets are all 
doubtless tbrrned upon the same principle as those on which 
} t p ij tlie earth is Established, and as we know tliat similar ditfer- 
■ /) / enccs exist between the equatorial and polar diameters of 
' 1 ‘these orbs to the extent of 25 miles in Mars, 6000 miles in 

Jupiter, and 75U0 miles in Saturn, we may reasonably infer 
that magnetic attraction and repulsion have increased their 
equatorial diameters at the expense of their polar diameters 
in the proportions mentioned, and that like the earth they are 
all ncmtiets, and owe their axhd ami orbitual rotations to 
nnornmism, and not to gravitation. In tills increase of matter 
in the equatorial regions of them planets of our system, we 
have the most conclusive evidence that the attraction of mat¬ 
ter in these orbs is to their respective equators, and not to their 
respective centres as Newton supposed. 

"When we regard these immense differences in the equatorial 
and polar diameters of the planets, Jupiter and Saturn—that of 
Jupiter being GOOD miles, and that of Saturn 7500 miles, 
we begin to comprehend, in a sl'ght degree, the idea of the 
Croat >r in placing these planets at simh immensely great 
difiau eg from the sun, white lie infests them with a magnet¬ 
ism so transeendanily powerful in its attractions and repulsions, 
that their revolutions around the sun are performed with a 
marvelous certainty and exactitude. The law of magnetic 
attracti >n and repul.fion between objects being inversely as • 
the Square of the distance, those distant orbs must have a 
propening or repellent power at their greatest distances from, 
the sun of almost infinite magnitude, to bring them within 
the at tractive power of the sun, so as to pass over such 
iinmci; c spaces in their allotted times. It is the repellent 
power of magnetism that returns them towards the sun. 

“Shwiliar poles of a magnet repel, and contrary poles 
attract one another; magnetic poles always occur .in pairs. If 
a magnet he broken into many pieces, each fragment is found 
to have its north and south poles. 

“Magnetic attraction and repulfion vary inversely as the 
square of the distance between the magnet and the body 
attracted or repelled. 

“ If in two magnets of equal strength, the north pole of one 
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of them be placed in contact with the south pole of the other 
magnet, all attractive force will disappear. Remove the 
contact, and the magnetic force is restored in each of the 
magnets. 

“ If a pole of a permanent magnet is placed near to the end 
of a bar of .soft iron, this bar will be magnetized by induction, 
the end of the soft bar next to the pole of the magnet having 
there an opposite pole to that of the magnets, while at the 
other end of the iron bar will be found a contrary magnetic 
pole. Magnetization by induction , may be effected through a 
plate of glass, wood, metal, &■•*., without detriment. This 
condition vanishes as soon as the magnet is withdrawn. 

“Besides iron and steel, nickel, cobalt, manganese, chro¬ 
mium, platinum, oxygon gas and many other substances, suffer 
attraction by a magnet. Heat powerfully influences magnet¬ 
ism. A magnet if heated to redness, loses all its magnetism, 

and a red hot ball is not atttracted by a magnet. 

<« 

“Every magnetic .substance has its limit of temperature; 
thus cobalt does not cease to be attracted at a white heat; iron 
ceases to he attracted at a red heat; chromium just below a 
red heat; nickel at 350° Fahrenheit; and manganese is not 
attracted on a warm summer day. Hence it is probable that 
certain substances which do not appear, under ordinary cir¬ 
cumstances, to be attracted by a magnet would be attracted If 
their temperature was reduced to a sufficiently low degree. 

“A magnetic needle tends to set itself in a line with the 
poles of the earth, and if moved from this position returns to 
it, as if it was in the presence of another magnet. This is due 
to the magnetism of the earth—in fact, the earth is a huge 
magnet, the polys and equator of which do not coincide-with ( 
the geographical poles and equator. 

“ The magnetic meridian of a place is a vertical plane which 
passes through the two poles of a horizontally suspended 
magnetic needle at tills place, and which being continued in 
both directions will, of course, pass through the magnetic 
poles of the earth. The magnetic meridian of a place will 
not coincide with its geographical meridian, and the angle 
formed by the two meridians is called the magnetic deviation , 
vaviation or declination , at this place. 

“ The variation of the needle does not always remain the 
same. In the year 1580 (the first year in which accurate 
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ohmnations wore made) the north end of the needle dew nted 
H 1-V to the east of the true north in London. In 1G22 the 
deviation was (j ’ coirt of the north, and in L'oO li e mfgbwde 
north j m> 1 e Coincided with the geographical jnorth p<>C. In 
1/02 it had passed to 0° west of north. In 17T3 it was 20 : 
w^st; and in lolo it attained its maximum westerly deviation— 
21' 41/. It is mov returning* to the nw’th. In 1/30 the 
wesh i*ly deviate was '22° 3T ; and in On Lor, LA 1 , the de¬ 
viation observed at the Tv e r Ohwr\ atwy was 20° IS' 7 ". 
-This is the :#or7'?r variation of the mammbe needle. A deli¬ 
cately sit-pended magnet may be oh.<erred to undergo an 
annual, daily, and even hourly vaiiatwu. 

“ Tf a steel needle be accurately habtiwed about a horizontal 
centre, and be there rnngnetkwd, it will no longer be in hori¬ 
zontal cpuilihr'uoi. la London the north end of the needle 
will <l ! p down, foruihig an angle of more Ilian l>0 , with a 
horizontal plane. The angle w hieh a magnetic needle, 
capable of veitfmal movement, 0/yyO// vredip^) makes with a 
horizontal'plane is called the angle of im ■■ nation or dip. The 
vertical plan win a v hi eh the lie.‘die moves must coincide with 
the magnetic meridian of the place. 

“The dip varies in different parts of the world. If wo 
convey a dipping needle north, of London the dip increases; 
if, on the other hand, we go south of London the dip 
diminishes; at the magnetic cypmior there is no dip, the 
needle is perf <d!y horizontal; and south ot the eyuator till 
south pole of the needle begins to dip, and the dip increases 
as we go timber south. .Thus the dip at Torn is 0°, at Lima 
10° 8T, at the Cape of Good Hope 34% and at Hudson’s Lay 
between 89Aand 90°. 

“ The mncjndic p»ds of the earth are those points on the 
earth's surface at which a dipping needle resumes a vertical 
position. The north magnetic pole was discovered by Sir 
James Ross, in 1830. It is situated in longitude 90° 43' west, 
latitude 79° north. The south magnetic pole, is as yet, 
unknown. 

“The magnetic erpiator of the earth is a line connecting all 
those places on the earth’s surface, at which there is 710 dip. 
It is an irregular closed circular line cutting the terrestrial 
epilator at four points. The dip of a magnetic needle is 
subject to both secular and periodic changes. Thus in 1370 
it was 71° 31 r in London; a hundred years later, it was 73° 
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30 ', and in 1723, it reached a maximum of 74° 4*2'. In 1^00, 
it liad decreased to 70° 35', and in October 1871, tic- dip 
registered at the Kew Observatory was 07° 5G' 3". The dip 
also undergoes annual and daily changes. 

“If a horizontally suspended magnetic needle be moved 
from its position of rest, it returns to it, passes it, and oscil¬ 
lates backwards and forwards across the final position of rest 
ill the magnetic meridian of the place ; in fa<7, it becom- s a 
horizontal pendulum oscillating under the influence of the 
earth's magnetism. It has been proved that the int nsf y of 
the earth’s magnetism, at any two pkUVs, is proportional to 
the square of the number of oscillations made by the same 
magnetic needle at these places. 

“Various determinations of the intensity of the earth’s 
magnetism prove that the force increases as we pass from the 
equator to the poles, as in an ordinary magnet. Tlius if the 
intensify-at Peru be taken .as unity, the intensity in London 
will be represented by 1.3V), and at Baffin’s Bay by 1.707 

“All matter is affected by a powerful magnet, but while 'A 
many substances (iron, nickel, manganese, oxygen gas, kc.,) t 
are attracted, other substances (bismuth, copper, hydrogen, 

&e.j are repelled by both poles of the magnet. 

“ If a small bar of iron or other attracted substance, he sus¬ 
pended between the poles of a magnet, the bar will set itself 
asvdbu that is with its length in a line joining the two poles. 

If on the other band a bar of bismuth or other repelled sub- / ' 

stance be suspended in a like position, it will set itself ogiotnri- ' ’ -a 

allg, that is at right angles to a line joining the poles of the 
magnet, because as it is repelled by both poles, it will 
endeavor to keep as far away from them as possible. Puck 
bodies are called dia-magnetic 

In Professor Tyndall’s introduction to his “Researches on 
Ifia-Magnetism, 7 ’ writing of Professor Faraday, he states, 

44 That having laid hold of the fact of repulsion, he immedi¬ 
ately expanded and multiplied it. lie subjected bodies of the 
most various qualities to the action of bis magnet; mineral 
salts, muds, alkalies, ethers, alcohols, aqueous solutions, glass, 
phosphorus, resins, oils, essences, vegetable and animal 
tissues, and found them all amenable to magnetic influence. 

Ho known solid or liquid proved insensible to the magnetic 
powerT When developed in sufficient strength, all the tissues 
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of 111 *’ human body, the blood—though it contains iron— 
included, were proved to bo dia-magnctic, so that if you could 
suspend a man between the poles of a magnet, his extremities 
‘ would retreat from the poles, until his length became equato¬ 
rial,/* that is to say, horizontally peroendicular to the magnetic 
meridian. 

From the dip or inclination of the magnetic needle on 
various parts of the earth's surface—as magnetism is a dual 
force—we infer that one of its poles is attracted by the 
magnetism existing in the upper atmosphere, while the other 
is attracted to the magnetism in the crust of the earth 
beneath. At Fcru the dip is .0°, owing probably to the 
• / heat in the interior of the earth under Peru, which is 

"* frequently manifested in the most violent earthquakes and 

, hjf ; volcanic action, and heat we know destroys magnetism. As 

1 ‘ " the dip of the needle in either hemisphere increases from the 

magnetic equator toward the poles, it is obvious that the 
( magnetism in the upper atmosphere, as well as in the crust of 

the earth, also increases in a like proportion, attributable 
^ doubtless to the increased cold, both of the upper atmosphere 
and the crust of the earth in high latitude, and as negative 
"A' * ’ electricity and magnetism are both associated with extreme 

' ' cold, we find herein an explanation of the dip of the magnetic 
, ;■//’ ^ ; needle. 

l'- r .<■ In the attraction and repulsion of the magnetic needle, 

l ' horizontally, at the magnetic equator towards the north and 
south poles of the earth, we have a dual horizontal force. In 
the deviation of the needle east or west of north or south, we 
have another dual force acting horizontally. In the class of 
subjects called dia-magnetic, which arrange themselves at right 
angles to the magnetic meridian, or equatorially as it is 
termed, .we have another dual force acting horizontally. In 
the dip of the needle, which is nothing at the magnetic 
equator, but whose angle with the horizon increasing there¬ 
from as we advance towards either pole till it reaches 10° or 
a quadrant of a circle, we find another dual force with one 
set of poles in the frozen crust of the earth, while an opposite 
set of poles is in the equally frozen regions of the arctic and 
antarctic upper atmosphere of our planet. 

These forces, with electricity and heat, all developed by 
light and controlled by the omniscient wisdom of the 
Almighty, are the powers which regulate the motions of opr 
planet and preserve it in its integrity. 
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y?e may well dispense, therefore, with the wlmlo theory of 
centripetal and centrifugal threes, and; of theattraeii m f matter 
by weight, which continually is being changed with the forms 
and positions it assumes, the same substance being at one time 
solid and fixed to the earth, then liquid and movable on its 
surface and again gaseous and floating in its atmosphere 
above it. 

In connection with this subject of magnetism. It is curious 
to observe that in the animal and vegetable kingdoms the 
forms of their productions all conform, iu agrmier or lesser 
degree, to the typical forms of ellipsoids, or chime spheroids, 
os manifested in the planets. Examine the torn. - • f ear trees. 
Vertical or horizontal sections, when they are in tail leaf, 
would disclose curved lines, which, if tangentird to the ex¬ 
tremities of their leafy branches, would represent the elements 
of an dp ipso—in some cases elongated, in others approaching 
nearly to the form of a circle. So with their leave-, however 
long and narrow they may be, the elemental character of the 
ellipse is apparent in them. The fruits they bwr Lave all 
similar characteristics. The apple, the peach, the pear, the 
apricot, the nectarine, and indeed all the stone fruits, have 
shapes corresponding nearly to the ellipsoid. The nut-hearing 
trees, from the cocoa-nut through the walnuts, hickories, 
pecan nuts, chestnuts and beeches, all produce fruits which, 
in their outer forms, partake of the character of ellipsoids, or 
oblate spheroids. The coffee berry, the olive, the fig, the date, 
alTcorrespond in their general forms to the same type. A mong 
what are called vegetables, from the enormous melon, in all 
its varieties, through the pod-bearing plants, the cabbage, &c., 
the same type is visible. So iu the roots and tubers; the 
turnip is an oblate spheroid, the potato comm mly an ellip¬ 
soid, as are also the carrot and the parsnip. In the seeds of 
the family of grapes, as well as in their leaves, the same forms 
are fmmd. The bunches of grapes, as well as their berries,' 
are all of the same characteristic form. Take even the grasses 
—in which may he included the cereals. Their long mid nar¬ 
row leaves are all elliptical in form, though they may, in some 
cases, he pointed at their outer extremities. Them* long leaves 
assume the form of a semi-ellipse, in their curvature from the 
stem or branches, from which they grow, towards the ground. 
So it is with the long blades of maize or Indian corn, the sugar 
cane, and sorghum. The leaves, fruits and branches of trees, 
for the most part, have an inclination towards the earth, ami 
are commonly pendant. Their tops are attracted upwards, 
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and a 1 '-; 1 frequently vertical. "Wdtv do their branches extend 
lie era! A e: [ downwards, while t k ■ ir trunks and summits 
asi-eiid w rhwally in the atim-phere? And why do their 
Leaves end fruits hang downwards ? Is it not because of their 
rn;v;rnei ; e condition? Kow, the leaves, fruits and branches uf 
tr.v> mf h pursue horizontal, or slightly inclined directions, 
may be oyy.osfil to be dia-magneiic, and under the inhaenco 
of 11 1 o kcizontal currents of inapnetnni that Set came rially 
to the nie-UKiio meridian; wliile the trunks and summits, re¬ 
pelled by the magnetism of the earth, are attracted by the op- 
posit#, no gnehem of tlie itpp r alum -h-TO, and rise vein rally. 
These tow threes, varying in Intern itv, produce all the n sultan t. 
directions which their branches assume in their devcm pment. 
Fiuits i f trees, being ellipsoidal in form, (which is the com- 
Hx-'® li >"Ui of simple magnets,) and generally pendant vertically, 
whrn t . y ih.ll to the ground are aitraded there Ly the supe- 
rior m; guctism of the earth, and remain on it by the same 
attraction, unless removed from it by a superior force. 

If tl i re i? any truth in the story of Sir Isaac Hew ton hav¬ 
ing been h d to the adoption of* his theory of gravitation, and 
of cent. h o.d and centrifugal forces, hy the sight of. an apple 
falling from its tree to the ground, it is to he lamented that ho 
did not investigate-the force which expanded the seed, caused 
its gern/nation, pushed it from the soil, (where by gravitation 
it. should have remained,) and diverted its development up¬ 
wards and laterally, forming its fruit-hud, blossom and fruit, 
and hoi the latter suspended in the air, unallotted hy rain, 
hail or wind, till in its maturity, its growth completed, it fell 
to the earth, by the attractive power of the same force which 
had replied its-parent tree from the* soil. Ilad lie done so, 
we might not now be compelled to begin anew the study of 
torrestnal ] liysics, after having abandoned the learned sped! 
lations of this celebrated philosopher 

How, in the aniclal kingdom, we will begin with man, who, 
we Halve ourselves, is the highest development of animal life. 
As he stands erect upon his feet, if we Suppose a vertical plane 
to be pa .d through his person laterally, the curved line so 
produc, 4, tangential to liis prominences, would be an ellipse. 
The revolution of that ellipse, on its longer axis, would pro¬ 
duce an ellipsoid. How, that ellipsoid is, during the life ot 
the man. a magnet, with opposite poles at its head and feet, 
and van ms parts of his body arc also separate magnets, but 
in karrum >y with the chief magnet. His legs arc a horse shoe 
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magnd, with tlic polos in the foot, and the five tv s o • cadi 
of his feet consthide, tor ouch loot,' four lmt* ? *. *o mag¬ 
mas. AYlion, from bis micro*! Iwadi, the mac m m mm Himr 
lin‘ is no longer produced, paralysis of that liipdb 1 ■ •, a. 1 * g aid 
the coot mu-Li lo and e> pond v o p>wer of tlm math’s is no 
loner acted upon by tlm cieetrici ty of the Byshem. jl arms 
fupmdt an* alter lio re sic >e mag: mg and life joe I. o' >i each 
hand cull Ut1 ute, each, 1 - > ur h s.mw' nmguels, v ■ t«i t.. e j •« >ics 
at the extremities. The optie, nasal and audit - u v wawes, in 
each pair jmspeeuvely, comahOle a horse shoe n • - • • i. The 
genital organs are each a separate, but very powemd magnet, 
and are ellipsoids in form. 


In quadrupeds, the fore logs are ahorse shoo n as also 

are the hind legs. Tim split hods of the mmiu m.s a. c ai m 
horse - h-*e magnets; so are the round hoofs of *■ e a .• a, t 1 -.0 
ass, the nude and the mdra, vd :i their pd-\s pos.f ig i-> the 
rear, imdnid of to the front. A la; u al bur’s mad so. i :i of a 
quad rug d through his lead, nu k and body, worn ; develop 
an iliipb -al carve. The ja vs of animals are eg nude hoi so 
shoe mgguets. A sclent, vdheh is ah • > an chip.'-'; !, b a mag¬ 


net, and when it is coiled, ewh of its coils pnmmtvs the ellip- 
soidal Ihrnt. The same type runs through the feat hewb Irila s, 
and the forms of the fishes every where p.idake, mme or less, 
of the elementary character of tlm ellipsoid. 

In the investigation of thd suhdet it will be found that the 
attaehmevt of animals to the curd, and their locum >mm upon 
it, are due to magnetism, and imt to gravitation. it will bo 
observed, that in all animals, their bodies, \vh mb are their 
heaviest parts, are the far: h ml remopol froth tie so -mg- of 
the eai'tli, which could not he the care if they woo heid to the 
earth 1 y the attraction of their weight or gray by. J\ s New¬ 
ton's rule is that the at traction of gwivitnt ion igp'Vh-, cd- nalto 
the mass or weight, and, as the head, neck, body and thighs 
arc the heaviest parts of the animal, they saould be nearest to 
the earth, which it is known, they are not. 

Now, why is this type so universal—as well in planets -as In 
whatever that lias life upon them? Is it not beea-a e of mag¬ 
netism, that lias develop* d this form and its Tmoddmations? 
I)oes not the magnetism of the atmosphere conti d the movo- 
ments of .birds by its attractions and repulsions; of the sea, 
which is highly magnetic, those of the fishes and marine 
animals which inhabit it; and of both‘the air and the land, 
those of the animals who live upon the land, and of the plants 
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which arc developed in its soil? Magnetism, therefore, is an 
ole nit: : cf life, in plants and animals, and is one of the motive 
powein of planetary and stellar movements in the universe. 

Let m now return to Moses and his book of Genesis. In 
the '1 1 Planter and 7th verse, he says: “ And the. Lord God 
forme 1 man of the slime of the earth, and breathed into his 
face th * hfear.li of life; and man became a living soul.” And 
in the i' 1st \vf *e, u Then the Lord God cast a deep sleep upon 
Adam, and wh r n he was fast asleep, lie took one of his rib3 
and fr ! d up flush for it.” And in the 22cl verse, “ And the 
Lord God built the rib which he took from Adam into a 
woman, and brought her to Adam.” When we remember the 
history of Moses, his birth of Israelitish parents, in the pro¬ 
vince i f Goslwn, bordering on the Delta of the river Nile; 
the attempt of his mother to save him from the destruction 
decree I by Pharaoh against all the male children of the Hebrews, 
by placing him on the river Nile, in a water tight cradle made 
of papyrus, among the water plants of that stream; his dis¬ 
covery by Pharaoh's daughter as she was proceeding to bathe 
in the river near by; his delivery to his mother to be nursed 
and reared, till lie should be old enough to be educated as the 
adopte 1 son of the Princess, who had discovered him in the 
river; his education by the priests, who at that period, as a 
class, were the most learned persons in Egypt; his subsequent 
abandonment of the court of Pharaoh, and flight into the 
desert, where lie passed forty years of his life; his selection as 
leader of his people in their flight from Egypt, and his resi¬ 
dence among them for the last forty years of his life ; we are 
not su*prw*d {bat so learned a man, of such varied experi¬ 
ences, . !mul l have been chosen to conduct such a people as 
the Israelites out of bondage, to a land flowing with milk and 
honey. 

In the temples of Egypt, he had doubtless seen the priests 
oftentimes engaged in making their idols out of the slime of 
the river Nile. Perhaps he himself may have assisted in their 
mannf dure. Tie must have had the history of his life im¬ 
parted to him, and the ooze of the river on which his cradle 
had re.bed must have been to him a familiar object. He knew 
the plastic character of its slime, how easily it could be made 
to asm nne any form. And he was probably acquainted with 
the qualities of the various materials composing it* viz : the 
carbonate of lime, from the bed of the river, the remains of 
fish and reptiles, replete with phosphates, and the vegetable 
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matter, in almost every stage of deeornp A tf w. AA: w 
fore, it was revealed to him l>y the Alndvfty thw i 
formed man out of the slime of t!ie earth, he could 
understand tint Divine power could fashion a man out : 
materials, but the inverting tliis man of iksh ma le 
with life, by simply breathing into his face, was sueii : 
testation of power as must have confounded all his re. 
faculties. 

Let us see if we can form any idea of how this vik 
of the first man was eildotod. Remember that tub is . 
lation of a physical fact, ami in communicating it 1 > i, 
through the medium of Moses, the Creator o' 1 not m 
make any secret of it, but lias left it to us to discover 
can, without discrediting the act, or dnbolieviny the 
tion. Let us suppose the first man to have beam made 
the materials mentioned. Ite is complete in all his ore - 
they are all prepared and ready to work as somi in 
shall he imparted to them. -This is done by ^breaff " 
face the breath of life,” and “the man becomes a living 
Now, the first inquiry is, what is the breath of life ? ' 

ing to Moses, light ha 1 been created, thg earth had iv 
its form, the three kingdoms, animal, vegmable and r 
were <1 dined, and their functions were Wing per fori i 
atm vsphero existed, and we may suppose that it w;w 
tut ■ l to fulfil all the. conditions which appertain to ii 
present day. Its elements were the same thm as now. 
which from the beginning had been passing through in 
lar and interplanetary spaces, with its inconceivable |a 
haf on entering the denser medium of the atmo-ph- ' 
dueed enormous friction, by which electricity, and 
quently magnetism, had been evolved to permrm l ; c 
assigned to them in the Divine economy. AVby'n Ad-on 
fore, was finished in his structural condition, and th< 
lay in Ids heart and lungs, arteries and veiny wit font i 
but ready for use, all that was necessary was to till hb 
with atmospheric air, negatively elect riled, and life a 
became established in his system. This was done by i 
ing in 1 its face the breath of life, that is to say etmospk 
which, conducted by the nostrils and the mouth thou.; 
windpipe to the lungs, and through the eyes and ears 
brain, and meeting there the blood oppositely eleetrifl 
conjunction of these opposite electricities produced lie as , 
consuming the carbon of the blood in the oxygen gas 
atmospheric air, formed carbonic acid gas. thus purifyi 
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blood of ks carbon, imparting to it a heat of 100° of temperature, 
posit i\u vlo<xi ; ified, and expelling from tlic lungs, througlf tho 
mouth and nostrils, the carbonic acid gas which has brnot thus 
forme 1. Tim blood, after having been thus purified, rushed 
into the heart, driven by the positive electricity of the lung.;, 
and from the heart forced into the arteries, from which it was 
distributed to all parts of the iystem for its renovation and 
capo* cm This arterial hb >od, starting from the heart with a 
temp mature of 10 r )° Ik, rafts in the arteries, producing friotlrn 
and waiving electricity, 1 up;dying all the organs of the ho fy 
whh varieus materials for their renovation and nutrition, and 
devefopmg magnetism, but foring more heat than it generates, 
eo that by the time this arterial b! »<>d has passed through tho 
cap®! n*k urmd Lav entered the veins to return to the heart hit has 
lost two fo gives of temperate-o r : 1 it returns to the heart as 
vemun* blood, with a tcmpeikdn-c w bb° F. This loss of two 
degrees wf heat in traversing trill body, changing the elec¬ 
tricity of the blood, by induffo w -wan being positive to being 
negative ; in the heart it become > again positive, and rushes 
into the lungs to meet the negmhve electricity of the atmos¬ 
phere* : ’ \ where the same process of burning the carlnn of 
the 1 t.r.J in the oxygen gas of the atmospheric air, puriiying 
tho bleed, driving it back again into the heart and thence 
throwd) vho arteries throughout the system as before, and 
o:i while life exists in its normal condition. This is, probably, 
tUo phy *'*;d life of man, as described in tho 2d chapter and 7th 
verso eif the book of Genesis ; ’ and vre find that fleetrieity, 
heat, and magnetism, arc essential elements of it, and that 
without them it cannot exist 

Dr. fore, in his celebrated experiment of conveying currents 
of clew rieity along the spinal nerves of the recently ex waited 
malefactor, Clydesdale, while the body was still warm, though 
hie was v :o i net, produced a horrible caricature of the operations 
of life, bv calling into violent contractions the muscles of the 
face. -Ah the expressions of rage, hatred, despair and horror 
were d -foGod upon the features, producing- so revoking a 
scene to ,t many -spectator?} ftinted at the sight. In like, 
manner muscular contractions and expansions of the. limbs, 
imitating the movements of actual life, were exhibited, to the 
astonishment of beholders. 

The ingenious physicist, Hitter, of Munich, in Havana, cele¬ 
brated for bis experiments in galvanism, lias, through them, 
among other things, established the fact, that a constant de- 
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vp'Mj'i h'nt of electricity' n^mTnpnnie.q all the phcim^m 1 oi 
life. Now, as nuiyrmd.ort is dmrjoi >. d )>y ourrvnm o' <\oiri- 
ci ty, it fallows, that in moving tide frgs of animal h • expan¬ 
sion and contraction of their mus m*s paodin-e fdmbm and 
evolve ail electricity opp med to that which has s* t. them iu 
motion, and, at the s :n * time, the ijunctktn of tin oppo¬ 
site odmf rieitios also develops iflicrneiism, whhdi at once is 
net ol a; - m by the superior mag: cm i m;l of t ho cart in and heme 
v »a ha , a a Lg lithe 1 fr< on 11m ear:h and ifn< ’ theV t la ■ -d 
it, in !• K'oira \ ion, hy the <mvo of immmdisnm and tide i.f m- 
pmUcb and continued ad t ;0 will of tin) animal. 

The <• deb rated natural Pt, Pfflh Louis Agassiz, in hm P^ures 
on Mmhrvolo w, rtatod, t iiat thm !».-ginning of animat 1. *' was in 
an egg* Lett is see if we cam <\ >mp.vlmnd its transient bbn into 
life. The sexes are oppositely elemrilied. In the 1 un::n race 
the females, from the positive and persistent charade;' c.f their 
demands, may bo termed ]»osi lively electriiied. T1 e males, 
from their habit of negation or denial of the w, m j oi the 
female^ which is of too common ggwurrenee, ma v !u |cmsad 
negat ‘ vdy ehmtrhibd. T*"* -o opposing condiim: * create 
sexual attraction; when a coni unction of these opposim elec¬ 
tricities occurs in the a t. of e mion, a certain decree of Iieai is 
developed, and magnenmt is ais> evolved—tlie egg di ’engaged 
from fee ovarium is magmadm d and positively clemrilied, and 
through the Fallopian tubes, enlarged by the Lent of the 
coition, is carried lido t;ie uterus, prepared to receive it. 
Thus, vitalized by the eim;t : richy and magnetism that have 
been imparted to if, ids own heat, and that of the udemn in 
which it is deposited, continue to preserve the line v. inch has 
thus h cm called into bmng. {Such, also, is the eommeuco- 
inent of animal magnet mm. 

Pu V >is IAymond states 46 1 Pat the electrical current, mani¬ 
fests imeif in different dircmmng \ n the limbs of diA-emt 
anim::-yand with greater intensify in some iriimd . t! an in 
other.'. The electro-mouvc iorecs thus opera!:ng in tin* inns-- 
cles depend upon the opp* >sil e electrical [? mag: mb 1 c mdi- 
tionddvmtiiig between their longitudinal and timae erse a- 1 - 
tiomA JSo, also, with respeet to the nervous system, lie Mates 
that the nerves are subject,, in their sectional arrangements, to 
the same law as the muscles. This must be understood, how 
ever, with reference only to the exercise of their inherent elec¬ 
tro-motive forces. In transmitting the muscular current the 
nerves perform tl>e.part of inactive conductors. It is not in 
the whole, or a large part of a muscle, that an electrical cur¬ 
rent can alone be shown to exist, but that every particle, the 
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inmost >h ■* d or fragment, even what may be considered 
liArri >sc< >q : .\ is equally obedient to electrical influence. * * 

* * Ivo ry movement, look or gesture, every sensation of 

pain or ph-asnre, every emotion however transient, and per¬ 
haps evcj’t thought unexpressed, or word uttered, is most assur¬ 
edly accompanied by the disturbance of electro-motive forces. 
Thcs<\ however, are so much more feeble than any with .which 
we have hi. h«u*to become acquainted, that in the healthiest and 
most akv, during a week, or perhaps a month, their cumu¬ 
lative elf-ms may not he equal to those evolved hv one smart 
blow of the hand upon a table.” 

Mn«‘h speculation has been evoked and various experiments 
at dhicivnt times instituted, to discover and explain the cause 
of the irh Hxa normal heat of the body of a healthy adult per¬ 
son, hm herd;.>fore with unsatisfactory results. Now, it seems 
to me fl -it the explanation is not a difficult one. If wilPbe 
adman d that the relative capacity of the lungs to furnish at¬ 
mospheric air to oxidate the blond, and of the heart to supply 
the piv;*'T quantity of Mood to he so oxidated in the lungs, is 
, constn 1 a in a healthy adult. When, therefore, the lung’s are 
filled to th'dr greatest capacity, with blood and atmospheric 
air in dihd hm through it, the meeting of the negative elec¬ 
tricity of the air with the positive electricity of the Hood in 
the lumr<. develops heat and magnetism, and the oxidated 
blond hr. Woes positively electrified ; the carbon of the blood 
unites with a portion of the oxygen of the air in the lungs, 
and 1 m*'* cues carbonic acid gas, also positively electrified. 
Tills change also develops heat and magnetism, having been 
produc'd by the meeting of opposite electricities; a portion of 
the water of the blood, separated from it during‘these changes, 
is taken un by the carbonic acid gas; and the carbonic acid 
gas and the oxidated blood, both being positively electrified, 
rep<*{ cn * hi other*—the blood back to the heart, to lie thence 
distrihumd by the arteries through the system, while the car¬ 
bonic mad gas, and the watery vapor it contains, are expired 
from the lungs through the mouth and nostrils into the atmos¬ 
phere. This repulsion of the carbonic acid gas and watery 
vapor from the lungs is obvious to every one. For who is 
there that can hold his breath even for a single moment? A 
greater-power than man’s will forces them from the fungs, and 
that is the repellent power of positive electricity. ~ The oxi¬ 
dated blood is driven into the heart by this same repellent 
force. 

It is the electrical action, therefore, in the lungs of the at¬ 
mospheric air and the blood intermingled in constant relative 
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quantities, that produces the uniform temperature, in all lati¬ 
tudes, of [)S C Fahrenheit in a healthy adult person. 

Electricity is the cause of the fluidity of the flood in the 
veins and arteries. Venous blood taken from the win-, and 
left to itself becomes, solid, and separates into two d‘ duet 
parts; the serum, or watery, being over and upon the cod or 
coagulum. The serum is chiefly water, holding alhftpnut in 
solution and the salts of the blood. The clot confabd .‘brin 
coloring matter, a little serum and a small quantity of ,-alts. 
Prick a linger with a needle, a small drop of blood amides. 
It is negatively electrified; on being exposed to’the air in- riygn-, 
tive electricity instantly unites'with the positively elc*a ikied; 
air in contact with the warm surface of t-lie finger, boat is 
produced by their conjunction, the watery part of the s. ruin 
is evaporated by the heat and the distributing eh Vlad hy: 
and the cl >t remains to cover the puncture made ! ■' the 
needle, and to protect the blood in the vein from further 
injury by the action of the air upon it. ]low many lives have 
been saved after unconsciousness, from the loss of bjt#fd in 
wounds, has seized upon the sufferer, by the escape of the 
6erum of the blood through evaporation from elect rh by, and 
the deposit of the clot upon the lips of the wounds, eh mug 
them and preventing the further flow of the blood through 
them, and thus allowing nature to gather up its ronuhning 
strength, and to restore the patient. How thankful we would 
he to the Creator for this simple, wise and benevolent provi¬ 
sion for our safety in the occurrence of blood-letting injuries ! 

An eminent surgeon of my acquaintance has informed mo. 
that, in cases of death produced by lightning, the bhiod re¬ 
mains fluid in the veins for several days afterwards; wh : eas, 
in cases of death from disease, the blood coagulates so m .1 nor¬ 
wards. lie has known a ease in vdiieli the blood iv Aj -dued 
fluid in the veins four days and several hours subset jo* nt to 
the death of the man by lightning. Tins goes to show Pad in 
the absence 01 electricity from the blood, its flow in the arte¬ 
ries and veins becomes retarded, and its coagulation, or even 
thickening, would suddenly terminate the life of an anneal in 
which it had occurred. This, no doubt, is the cause of paralysis 
and apoplexy. The treatment in such cases, therefore, should 
he the introduction of the opposite electricity in the veins and 
arteries to restore the electrical equilibrium and consequent 
fluidity of the blood. 

I have somewhere met with the following anecdote of the 
late Emperor Nicholas I, of Ifassia, which, as it is porJment to 
the present discussion, may be introduced here. It is as fl -i iows : 
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the part affected loses its vitality, gangrmo arts m, an 1 a: q 
awmi. becomes ltcee '-ary. Thu animal e! <*: riel tv that it <• m- 
wir.cd has disappeared. Now, the human hand has one kwd 
ef eketricif v ; sirav or iuu has fhe opposite kind of clew- rim; y. 
W k ii these opposhia s Ice, ; leh n s are brought together i’n c *4 
ract hy friction, as they were in this instance, heat ami mw.- 
letinn were evolved, which limit wanned and expanded vhe 
frozen nose, and associated with thie magwwisui that haul been 
developed, excited an electrical current in the coagulated 
hi rod in the veins of the-nose and face, vdeTi then he.am to 
how in its natural course. Yfhon. tins Tied on is thus e >u- 
turned for a si;high at time, the health of rhe liml> or niemh r 
is resvored. Now ii’ heat from combustion had been a:-p ’••• • 
’M li is ease, instead of lieat from electricity evolved by iric- 
* * . as above described, it would hare insulted in the moid- 

. .ion and loss of the lady’s nose. 

It has been abundantly shown, by experiments made bv 
bistmgubbcd scientists, that, under the inbuonce of weak na- 
feut' of electricity, salts can bo resolved into their compou mg 
elements. In this way a compound can ho separak d inm its 
constituent acid and 1 rise. It has also been shown, 1 >y Imequeiw !. 
that if an acid and alkaline solution be so placed that thw# 
anion is effected through the parietes of an animal membrane, 
or, indeed, of any other porous diaphragm, a current of eke- 
trhsty is evolved. This has been f >und to be true with ail 
acids and soluble bases. Now, Dr. Golding Bird a: sorts, that 
u with the exception of the stomach and ewcum, tlie whole 
mtent of the miaous membrane, is bathed with an alkaline 
mir ons ilc'd, and the external covering of ihe body is as con¬ 
stantly exhaling am avid iluid, except in the axillary an 1 
paid • regions. Tim mass of the animal frame is thus placed 
brnwemi two great envelopes, tlie one alkaline and the ocher 
a<*hl, meeting only at tlie mouth, nostrils and anus. Donne, 
has shown that this arrangement is quite competent to the 
evehi.ion of electric!;y. 

“ Tlie blood in a liealthy state, exerts a well marked alkaline 
ami a on tc-t paper—hut a piece of ftfuseumr ile.m containing 
a large proportion of alkaline blood, when it is cut i:m> 
small pieces, and digested in water, the infusion thus o!>- 
taimd is actually acid, to litmus paper. This curious circum¬ 
stance is explained by the fact announced by Li dug, t! ;t, 
dvhough the blood in the vessels of the muscle is ilkw’wi 
hem the tribasic pNxphaieof soda, yet the proper ikdb> < >r 
mere dons of the tissues exterior to the cag’ulai ms are ami 
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S • a y*mrs r it \*iy hi tingai.du ,1 Fiviieh aehv r &* having; 

aU m:;v \ I *|. ill i • i I ’ . |Jk t lid 1 in lit EL 1d 'l el‘.h ■; 1 I\g 1, 

arrived’ 1 hmv at the 1 \ hmiug of g km r. S ’<ai after h< r ar¬ 
ris;,:, in Com; mu y v» i ! t:&.-g , t kmcn of tier party, klio proceeded 
to the <rr<>un !.s of the Whiter 1\ hwn for walking ». wmviso. 
\Vin. t ha 1 g.r’iv ■ i i i 1 the i*!‘*at ml v;a covered with snow, 
sum ■ of whirli k d i\vg:il!y ihhmi. The air was calm and the 
ww, h ■!' wny cmd. 

la |h * ('ofjo- of tbmr walk, 11d dr ;a;, nli<>n \yas al tract ul by 
;!: • ; p.mui: n of & g fib .mil of VaV hktingukm d mien, 
w!. * vab i I a vi II:1\ \ I!* u:a v. ry tall and lvdi^rkably 

Lai’ . a..d w-m ;y , asm! iugtheiu rapidly; very it.tr:« h im¬ 

p's ml l'V 1m in ,-1 eerathm and Manner, they were regarding 
lb? yyl'v (d addv ? % la-n ;a* f»< earn-m t to ibmm tkv ? nvr Lira 
ttd a ok from Lis Land a glove, end m oping h>w la gra pad a 
hamkal of tbe li *d A t add mwiy laden snow. Tins strange 
movement so fitly ov-eps led their a I Tr. lion, that they wore 
ait;.' t unaware of bis lumhig r< ammd them, when. mopping 
bei re 11 i■ • L ]\\ lie \m \ a.a /by ebp.; ed Ids hand liil.d widi 
snow upon lur nos,^iind be,mu to lwfi it yigorouky, a: tde 
sniao fine saying to Lor in lmvwh ; wMiidame, your nose is 
frozen T ilor attendant, a busndrd by vdnat at first lie thought 
was intended ta a areal indignky to the Italy, was ad.nit to re- 
sen ; n; wIkii lie Lear 1 tbe <wn 1,mat ion which aeeonv .aided it. 
Tio Emperor IN wholes, jdr it was lie, began to rub KrLddy tbe 
in. o and lac e of the lady with bis baud filled avi tit snowy to re- 
slwv, by friction, the proper circulation of the blood. and thus 
prevent the great injury to the lady's face which the loss of 
L i |ioso would oc^ahou. He spolig encouragingly to tier, and 
cal dig am almndaut 1 o sent for Ins surgeon, and alter the cir¬ 
culation of the- LI >- »d in her face was re-established, she was re¬ 
turn od to ||er apari meids, where ales received every attention, 
by the Emperor's orders, ami in || btde vrliile she was entiivly 
restored, bsow, why did 1i»e Imiperor rub her nose and face 
wi*h snow; and why did he take off Lis glove from Lis hand 
to perform that okiee ? 

It has been long knewn, that frozen limbs can be restored 
to their normal e< a nil lion of healthy vigour by the application 
of snow or pounded ice to the part affected, when quickly 
rubbed with the human hand ; but it is not so well known why 
such an ebect is thus produced. * Let us essay an explanation 
of it. AVlien a limb or member is frozen, the circulation of 
the blood in it eyases, and the hie of tbe limb or member is 
suspended; and unless its healthy action is speedily restored, 
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• !.: part a-fleetcd 1 osfs its vitality. pan gene rots m, an 1 a: ; 
union becomes ne^-s^ry. The animal electricity that it r w- 
mined lias disappeared. Tow, the human hand has one kind 
of electricity ; m:ow or ice lias the opposite kind of elewruT v. 
When these opposing .electricities are brought together in ce 
tact hy friction, as they were in this instance, heat and m§fy- 
aotism were evolved, which heat warmed and expanded the 
frozen nose, and associated with the magnetism. that had been 
developed, excited an electrical current in the coagulated 
flood in the veins of the nose and face, which then began to 
few in its natural course. AVhon this : Viet ion is thus cm 
timicd for a sihllcieut time, the health of the limb or mcmh r 

restored. Wow if heat iVoni combustion laid been arpfed 
ni tins ease, instead of heat from electricity evolved hy fric- 

* • as above desci'ihed. it would have resulted in the rnoiti- 
Dmon and loss ia‘ dm lady’s nose. 

It lias been abundantly shown, by experiments made hr 
list ngub bed scientists, licit, under the inf nonce uf weak cim- 
routs of electricity, salts can bo resolved into their component 
elements. Tn this way a compound can be separated inti) its 
constituent acid and hale. It has also been shown, 1 >y Becrpieix h 
that if an acid and alkaline solution be so placed that their 
uniwi is effected through the parietes of an animal membrane, 
or, indeed, of any other porous diaphragm, a current of eh-e- 
trrky is evolved. This has been found to be true with ail 
acids and soluble bams. Wow, I>r. Golding Bird a. sorts, that 
u with the exception of the stomach and ececum, the whole 
merit of the mucous membrane, is bathed with an alkaline 
:aii mis fluid, and the external covering in’ the body is as con¬ 
stant !y exhaling an acid fluid, except in the axillary an 1 
nubi regions. The mass of the animal frame is thus pine d 
ht tween two great envelopes, the one alkaline and the order 
ixkk nif-cting only at the mouth, nostrils arid anus. Don mb 
fas shmvn that tlfm arrangement is quite competent to-the 
cvela.icn of eieetrioby. 

“ The blood in a healthy state, exerts a well marked alkaline 
aefr a on test papcrxpduit a piece of muscular flesh contain inn 
a large proportion of alkaline blood, when it is cut iur> 
small pieces* and digested in water, the Infusion thus ob¬ 
tain vd is actually acid to litmus paper. Tins curious circum¬ 
stance is explained by the fact announced by Liebig, tl mg 
although the blood in the vessels of the muscle is alka ng 
iV-an the tribasie phosphate of soda, yet the proper fluid.- cm 
Secretions of the tissues exterior to the capillaries are ami 
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Caddy ’ . i i i■ iL by limans oi* the chad roi;reform 

“ T: 1» an w Ldbidied fact-that, indopondeiitly of combustion, 
elieiiih l.a'-thm or evaporation, the tie-re contact of heteroge¬ 
neous wgauio matters is competent to disturb electric equi¬ 
librium, v; 

“ YT at ever may be the influence of electricity as an agent 
in ex<-‘ ' 11 s the function of digestion, it is now pretty distinctly 
lmale o;|| that the function of digestion in the stomach is an 
action aided to simple .solution, of which water—a proper 
temper ;? re, [always associated with electrwity]—and a free 
acid, ti ■ hydrochloric, phosphoric, or both, are the active 
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agents. Te possess sufficient evidence to induce us to regard 
a current of electricity as the means by which the saline con¬ 
stituents of the food are decomposed, and their constituent 
acids, the real agents in digestion, set free in the stomach, the 
soda of the decomposed salts being conveyed to the liver to 
aid the metamorphosis and depuration of the portal blood, and 
cause the separation of matter rich in carbon in the form of a 
saline combination in the bile. It also appear-, from various 
experiments, that in all cases the secreted matters are always 
in an opposite electric condition from that of tiie blood from 
which they were generated.” 

Chemical action is merely a synonym for electrical action, 
hence in all the functions of the animal body from its bitch 
till its dissolution, we may observe the influence of electrical 
currents, the development of magnetism by the canjumuhui of 
them, oppositely electrified, ami the prodtmtmn of h ■ n. In 
the iirst inspiration of atmospheric air into the hangs yhere 
it encounters the blood oppositely ohmrrifed, bent and 
magnetism are evolved, and the purified blood lies one elec¬ 
tricity which repels itself into the heart, and thence by the 
arteries through the system. AVlien it reaches the c ' diaries 
it has lest more than two degrees of its tempm’uUu'm and being 
fore* d through the capillaries into the veins as v.vll by the 
repub'rui of the electricity of the arterial blood, as at .cm 4 ml by 
the opposite electricity of the veins and the blood tin y c mtain, 
the temperature is increased till it reaches 1)8 J of Fahrenheit, 
which it carries with it to the heart. 

Mimcular exercise actively employed by the contraction and 
expansion of the muscles, and by their friction among them¬ 
selves, develops largo quantities of electricity, which requires 
a corresponding quantity of the opposite electricity of the air 
to neutralize it, lienee the inspiration of atmospheric ah* into 
the lungs becomes more raped in proportion to the activity of 
the exercise, great heat is developed in the body by the con¬ 
junction of these opposite electricities, which expanding all 
the tissues of the body, liberates the water contained in them 
and in the viscera by exos mosis, which then exudms through 
the pmres of the skin, as perspiration, carrying off the surplus 
electricity that lias been produced by the violence of the exer¬ 
cise, and relieving the body from the further inconvenience of 
its iiicreased heat. This perspnration is acid in some parts ot 
the body and alkaline in other parts, and furnishes the most 
immediate means of getting rid of the excessive free currents 
of electricity of the body at all times. 
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kind of elecudvily and magnetism are dependent upon the 
lmbits of life, tiki diet, the occupation and association of tin? hull 
vidual. When these are similar similar electric and magnetic 
conditions of the l>ody will remit. It has 1 shown tliac die 
negative or museniine electricity of the man is reversed, dial 
bsfehuies positive like that of tee woman under imj excitement 
ofaieolioiic stimulants—in other words, ibr the lime being, 
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the man becomes a woman, and is converted into the only 
thing which the British Barliamenpin all its threat potentudky, 
could not do, viz: make a man a woman, or a woman a man. 
This, alcoholic stimulants have alw ays done, and are now- ddmg 
every day. "When this change in the condition of his electricity 
has occurred, his attributes become feminine ; he is irrim h'o. 
irrational, excitable by trivialities, and when opposed in his 
opinions or eondu&f, becomes violent and outrageous, and if, 
in this mood, be meet# liis wife, whose lionnai condition of 
electricity is like bis present condition, positive, they repel 
each other, become mutually abusive, engage in conliief and 
deadly strife.* and the newspaper of the next day announce- die 
verdict of the coroner's jury oil the ease IIOw many sw h in¬ 
cidents arc occurringdaily in itlmost every part of our ext*aided 
country ; and who would expect to find the discovery of the 
moving cause of all these terrible crimes in the perspiration of 
the criminal ? and yet science has shown that the nnaanro.r- 
pliosis of a man into a woman by changing the negative con¬ 
dition of Ills electricity into the pounce electricity of the 
woman, with all its attribute,,, is disclosed by the eharaeP ■ of 
his peivpiration, superinduced by the use of ahe-hoSy dmu- 
lants I . It is a very curious thing to note, that among the Per¬ 
sians, one of the most ancient of peoples, tbe ordinary saluta¬ 
tion on the meeting of friends, by not as among the Jdglish. 
“ IIow do you do? v as if your life teas one of incessant labor, 
or as among flic French, u Comment you - j » >rt -z-voim m " i ] ow 
do ymi carry yourself ? ” as if it was a great exertion hi move 
at all—but “ ilow do you perspire? ” In tbe lapse of ages, a 
vast deal of knowledge useful to a people, is necessarily -ac¬ 
quired by tlieir experience, personal as-well a.', national, jn 
tbe lmt and arid climate of Cerda, tlie people sutler, and hate 
always uriiered, greatly from fevers, eruptive disease's of tbe 
skin, as well as from those <d a dysenteric and choleraic char¬ 
acter. Their experience has taught them, in their di.;'aws, 
that the first relief from suffering that they felt, was in the re¬ 
turn of their perspiration to their skin, and as long as that 
perspiration could be maintained, just so long was their relief 
continued—hence they came to regard it as synonymom with 
a state of good health, and the salutation among friends on 
meeting was introduced and became common among the 
people. 

Let no woman, hereafter, delude herself with the idea that 
she can reform a man addicted to the use of alcoholic simu¬ 
lants by marriage. Should she attempt if, she will full a 
victim to the delusion, as many of her sex have done before 


Digitized by C.ooQle 





120 


'she will find that her will is controlled by her normal 
pc dove olaedricitv, which is of tlio’samo character as that of the 
man. her husbanil, and that, in Bpito of herself, the two will be 
mm, i llv repellent, and their association as man and wife will 
be tmhappy in the extreme. 

Obmiwe a drunken man with a male companion who is 
ioht r; their electricith s are opposite ; how loving the drunken 
lu.i.i ;•. Ik to his friend; he care-ms l:im ; locks his aim in that 
of ah eompaniou; hups him: in France lie would kiss him; 
prm:k i tfi him with the simplicity of a child; talks nonsense 
wiih the incoherence of delirium; and is as good humored 
and amiable as posTblo. Ills wife appears on the scene ; his 
man||ur changes instantly; she tells him he is wanted at home, 
and a hx him to ace<unpany her there ; he replies, u ymi go to 
£ram. * 1 1 *n*t you see l am with Ccorg<V ? naming his c^i panion. 
The mile urges him to go hnine, ami not expose himshlf in the 
pubb' 1 streets in his condition. J1 o is exasperated; their re- 
pelle a. electricities are in action; they become angry : vio- 
ierm probably ensues, ami the police interfere. Let no woman 
ever venture to remmntrrpe with a drunken man ; her own 
elect deal condition forbids it; such remonstrance irritates the 
mam d-\mlops Ids anger, and leads to violence ; and when it 
is r 1 r u Jawed that women are particularly the objects of brutal 
atta x by drunken men, as is made manifest by the publication 
in the daily press of the country, of crimes that have been 
cornu illed, it is obvious that their safety will be promoted by 
their silence. 

Tit j remarkable variations in his own electrical condition, 
rep"rmd by the .observer, llcmmcr, as deduced from Ids experi- 
mcis- upon bis own body, go to show that every incident in 
him mi idb might be traced to its electrical condition : all the 
passions are excited by it, and are subdued by its reversal; all 
the i :w‘lions are necessary consequences of it, and it is not 
prob; i>ly going too far to say that the intellectuality of man is 
large,y due to his electricity and magnetism. 

bVo l ave Tins shown that from the impregnation of the ovum 
of th vrarm-bhiodod animal, through its whole existence, clcc- 
tricipv, magnetism, and heat, are the essential elements of its 
vitaUy; and that starting from tiro first man, Adam, it was 
not until the Creator laid “breathed into his face the breath 
of lif'A or, &s w .e interpret it, bad brought together the atmos¬ 
pheric air and the blood in his lungs, oppositely electrified, 
hv breathing that atmospheric air into his face, t rough his 
mouth, nostrils, and eyes, and thus bringing it into contact 
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with the oppositely electrified blood, that life in Adam was 
established, and the law of life made universal for all his 
descendants. 

It is curious to observe the marvelous provisions made by 
the Creator to relieve the human animal from the excess of 
electrical action in his system from whatever cause. The brain 
being the most important of the or an my and contained in a 
bony structure called the cranium, or skull,composed , f several 
parts united by serrated edges, and subject to a cornun degree 
of mol>T (y at those edges, to protect the skull from true: are 
by trivial, accidental blows, or pressure, is the first organ to be 
relieved from increased heat in the blood vhhh l ireulates 
there. Perspiration first breaks out on the forehead, near the 
temples ; then at the uppermost suture, or serrated edge, on 
the top of the skull; then along the temples; tie •it la-hind the 
ears, to relieve the cerebellum and tbe organs of learning; then 
above and below the eyes, for the relief of those or:*t >s; then 
along the nose and corners of the. mouth ; then under the jaws, 
to relTve the glands of the mouth and throat; the thorax, or 
chest, where the greatest activity of the circulation of the 
blood oo-nirs, is relieved by the perspiration in the armpits, 
under tin* shoulders; while tin* abdominal region is u’erected 
by its exudation in the loins and groins, and the n^. vis and 
hips have their guardian in the pubic region ; the upn r leg in 
the ang! 1 behind the knee, when it is bent: the lower leg and 
foot fuel their security in the perspiration that exude between 
the toes, as the lower arm and hand are protoeg d by it,-as it 
escapes hot ween the fingers an'd in the palm of the hand—all 
these sanitary provisions are independent of th'ewid of the 
individual, and are so many safety valves for Ids pfrxervation 
from injury, in too many cases, from liis own imprudence and 
folly. 

It is to the female of every species that the Cmdlor has 
con fid 1 the care and preservation of the yormg aeuiud, as 
well ;o the continuance of the species to wfwh she may be¬ 
long. \7 e all know how powerful is the emotion of mmermd 
instiled ; it needs no illustration. 

Arm > g all animals but man the season of reprove ‘lion is 
dependent upon climatic infiiiences—upon the u mm micro A 
the scamm, when the young animal is to be iwhmx [ imo life, 
and on the products of the earth necessary for tie* lumber 
during the period of its dependence upon her tbr su - ieiianea 
as wed iw for its own support afterwards. 

We will illustrate by a common example. We will mpnose 


Digitized by C.ooQle 






122 


t] m V. • ?e>on for n produ Bon with the domestic fow has 
||r:\\ e 1; !, e i « at \m<* arc, and unconscious of the chang** in 

h i’. «•'*;i -i' i v t which is about f-> happen. Suddenly, there 
Agim- toby giwen out from law body a strong diluvium—it 
p*rronnds h**r and accompanies her in eve ry •moverneui. It 
fhA the t\t\ i«»»U%:*re near her—wafh-d hy the wind it is . wried 
t - a great di nance. A mile or mors to the leeward of the 
c* w, a bed i s feeding among a hundred rows, in the JtuAure 
1:shi: e»' (ip* quietly hr is ob->. *rvrd Is) turn his head o, wards 
the direction from whhdi tie- wind is coming. It nmio the 
f-yt a; [ -h of• the diluvium : hr turns quickly around 
mward- f he wind, raise! his liead hi .di above his body and 
d 'a ws a 1 - ;i w* in 'pirat ion of air. 1 fe lyj-ognizes the.1V" 'ranee; 
} k to him an invitation. Hr >w ; (-at in a rapid Walk in the 
dim •Son 'V »m whieh the win'd is <-.e:iing: then lie qlwkeiis 
hi- paro iar > a fast trot, and, as th<* welcome perfume increases 
h wr-m.rh, hf| breaks into a mTSop, and then inf > a full 
rum A !im\ a harrier, intervenes J raising himself mi his 
inn 1 Imels he throws his forehand on the fence and b oaks it 
to hjf gr* mud. "Renewing his ap ed la* arrives in the field in 
whwh tin* eow is quietly urazin g—among a thousand rows, 
He follows the fragrance direedy to the object of Ids visit. 
Kovr, "Hint, dr-e.s this haste meanV AVhy does lie leave his own 
pa-tuny a mile or more away, to rudi with such speed to 
other fields? .Because a new life is to he developed, and the 
indispensable elements of it are heat, electridiy and mag¬ 
netism. The exercise of his muscles in running lias produced 
friwjon, iViwion has develo[»ed electricity, positive, whieli de¬ 
mands negative' electricity from increased inspiration, of the 
atmo-ph rw His imagination lias been excited by the pun- 
g swy of i grateful aroma In.* has breathed. He arrives at 
thr eow, (irav. s a long inspiration, licks her on the lied; with 
in- ron ;!• e n rue, and upon her loins, and makes an cdbrt, as 
Juniter is said to have done to Huropa, after crossing the Bos- 
i ■ ,-iriis Th| cow recedes from him, and lie is disappointed— 
site is n*t ready. Again and again lie proffers his devotion— 
id jvje.wd. The cow, in the meantime, recedes from 1dm a 
lew ]i#(*s and begins again to graze. Every momoit, how¬ 
ever, lew maturity of passion is approaching, the circulation 
of ]ier blood .increases, sthnulated hy 11is proximity and the 
odour given out from his body. Heat and electricity in her 
1)0*1 v an* developed hy a quickened circulation, and when the 
imiinci of her nature lias been fully aroused she communi¬ 
cates to him, in a mysterious way, her readiness to receive, in 
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The w?$:de requires thr 4 e-<iim'rters'of an hour to bo or--! 
in sp'wo c dalliance armitid 1 is unite, hef >re a s, dm nil 
deqi\M‘ <>f oh •< Uriel tv, Mhpeedsni and heat e an bo aid 5 ned to 
iwpivigw o tJio ovum of the female. 

I lure been credibly informed by a very ini ‘dlmmo man, 
who we- for many years cammed in the wham e d • . i :1 the 
fvn^ae'n lkteiiie oeean and .g\ list radian sea ■, t; •-!, w ’ A* cruis- 
ilea f>r \\hales oil;* the eoast ol‘ Australia the |k, 4 of ] Jt s ship 
pursm-d and captured a largo sperm whale that m:; A do bar- 
re's of oil. That when first struck with the harpoon he went 
down v, i:.h groat velocity, carrying with him an immense 
1 climb of line, and that before he arose a git in to the mrfnee 
44 to bio ,v " o'iW bottr ot*d tn\nl;i-th>\e //mrn/f v 1 </ ./A-’ e/o\s- 

U'ji/h.frr ]t d elapsed, wliieh fast proves that it is not necessary 


Digitized by o.ooQle 








124 


for a * li:ito come to the surface of the water at short 
interv. - of rime to breathe, as naturalists suppose. as 
from i ■ !np>o of time mentioned while he a\ as under 

the av :■ oa* Im evidently had supplied. himself with atmos¬ 
pheric mr f>r breathing purposes from the water, as it was 
impo- . ■ ! * A U any pair of 1 an as could have inhah'd and re¬ 
tained - ; 1 1 it hut air before he went down to sustain him for 

so lot ;< \\ n:u under Avater. The true explanation probably 
is, tha , ■ whale came to tlie surface to blow o(F, with his car¬ 
bonic , ; l g is and watery vapour from his lunps, the 

surpic - eheti'baty that had been evolved in his system by the 
inline - ‘ muscular action lie had displayed in his descent 
from,. 1 mo^picnt ascent to the surface, as by no other 
metis 1 • >ald he have gotten rid of it. 

Ain - : vvv xrial animals nothing is more common during 
the 1' ■ ; of a miner, Avheii so much electricity is evolved 

Avithii Worn by their inspiration of air, the circulation of their 
blood, ; x 'a pig, w cm, m-, returns and museular action, than to 
see th ;i. in h rds -tan blip in Avater up to or above their 
knees ! - rdic, e themselves of their.surplus electricity by the 
condu ’ op; p>wer of the water and thus to cool their bodies 
Avhoo h,.;^ lima ascend into the air, and could not he con¬ 
duct-' d. ; > the earth Avhile their electricity could, by the* water 
in Avid • i they stood, be rapidly conducted from their bodies 
to the •. arrh. 

Such i> likewise the cause of the habit of ’wallowing in 
muddy ’wUer of all the pachydenaataj from the mammoth 
throw a. the elephant, rhinoceros, down to the common pig. 

All Tvv or oleaginous substances being anti-frictional, as i3 
illupn. I in every day life in the axles of our vehicle- and in 
maohi ■ ry having any rotating associations, prevent the evolu¬ 
tion o*‘ •loetrb gy 5 and consequently of heat. Hence some 
extraw di vary facts appear in the animal economy. It is 
known hat the whale, one of the varieties of the cetacea, 
nurses - young from its teats, which are external on its body. 
It is ii mv r o,'a classed, by naturalists, Avith the mammalia, to 
which the. human species belongs. The Avhale inspires atmos- 
pheric air, Avhcm iloating on the surface of the water, and also 
abstraxs it from tlie Avater itself Avlien SAvimming beneath its 
surface. The whales are Avarni blooded, and the conjunction 
of the negative electricity of the atmospheric air they have 
inspir ■ h with the positive electricity of their blood, produces 
heat. 'This heat and the accompanying electricity, which is 
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thrived from the friction of their blood -in ehv d; * m, and of 
tli* ir muscles in exorcise while in motion. v, oif i wd !•■> mpidly 
coii'lm-tel from their b«>dh*s 1 > y t!ie water of a lower l opera- 
.ture, in which it moves am! lives, 1 >ut for ihe pr*;g r 1 h.ness 
of the blubber or fat which encompasses them re ;>> lively, 
ami ihc immense <pn\n1’ty of cal contained in their s'- ’ tlmt 
are non-comluctors of electricity, ami sen# to insuhUe ii as it 
is evolved. II< w then, in the rapid pffwrgo of a 'whale 
through (lie water, is tin* enormous quantity of (1 ' mieyty 
evolved hy the friction of its ♦organs, mnseles and If-•. >• 1, in 
their respective motions, to he pot rid of simv. it can me escape 
from its body on account of tin 1 non-condiiy mg p. w,u ' of the 
robe of hluhher winch encloses it? Tim* whale, in hr- chine;, 
talk s in a large quantity of water containing atmosp] tie air, 
which air, Inning one electricity, is rceehs d inlo i s n ‘••pira¬ 
te ry system, wlicrc it meets with ihc hj'oo 1 opnosh .h • I eel ri¬ 
fted. Tffi, blood it oxygenates, and hy the po dr,.' e 1 drieity 
of its hints and heart, this blond, similarly eh-ctr tied, is 
driven through the arteries, to carry to every organ of in body 
its ren< »v;pmg and vit alizing material. Changing da* character 
of its electricity hy irnlu-ation as it pas-ws into dm v ins, 
through the capillaries, it is taken back to the heart and 
the nee to the lungs hy the attraction of the positive obetricity 
of those*' organs, to maintain the life of the animal, and this 
process is c mtiniied during its existence, Xow t!m a> ilhieh. 
the whale lias inspired, whether from the atmo-qd mv directly, 
or hy al»-traction from the waiter in which he lives, a dor it 
has In.mu used to oxidate Ids blood, is to he gotten rid of. 
But howf This air being warm carbonic mud gas, a id asso¬ 
ciated wuth watery vapour produced by the heat of opposite 
electricities in converting the carbon of the blood hm> car¬ 
bonic acid gas during tin.* act of breathing, is p >mlively elec¬ 
trified, and is repelled Torn the lungs by their pomtlm elec¬ 
tricity, into the ainiu-Cj.lmre negatively eleetrbwd, through its 
blow holes or spiracles* and thus the act of brca*‘ mug mnong 
animals is nothing more or less than the action of eh'e-i'rieitios 
in their opposite condition of attraction and repul don, when 
associated wdth inspired and expired atmospheric air. 

Professor Mattcucci has incontestably proved, “that currents 
of electricity are always circulating in the animal frame, and 
are not limited merely to cold blooded reptiles, hut are 
common to fishes, birds and mammalia.” lie has showm that a 
“current of positive electricity is always circulating from the 
interior to the exterior of a muscle, and that muscular con- 
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* met I- w ... • <i v. fepet 1 in the animal machine by a bual winch 
lU cun b; mdi / • ‘in Lho bruin to the muscles." 

The --.mm r;r * :i of a muode is produced by an eh .4rie cur¬ 
rent nf •.«.,(* hb.d. Th ; 0 i xtvnsiotl uf it. is occa.donod by 
anot' t ‘MirrcMt . b opposite electricity. These alb-rimea- forces, 
uppl* 1 to the inuscics ‘of an animal, keep- them in healthy 
cxoiv'-a cMr! s. asiyji all tln-ir nts, whether voluntary 

as direct -a ' v dec will, or inwdunhiry as independent <-f it. 
When a ]_ /is «... thip\ibtv, M imm-rsed in wafer, par:ieularly 
in ftwg h ■ is apt to be dr »w:ied: ibr the p sivV'g cloe- 
tricity whbh t .>ws from the into ii or to the exterbw of his 
muse 1 - s, cM s,. ay them, is carried (of rapidly by (D. rmgative 
clectrb y <u 1 he wa:cr in vhh h he is immersed*, leuvii y the 
Tioga bru- * 1 >-:b -ity bowing fo m fh _* brain to the rots ies, to 
eontrm-f ih*. m in cramps, which ho is not able to overcome, as 
he has rj.-; the p-over to (attend his limbs by the escap * of his 
positive ek-ema by into the water. This is the ca.tt.-e of the 
fivyr at drowning of persons : cvrn the best swim iters are 
Sam >■ a - • L'.'S dr< vs tied iVorn this cause. The (Teat or has pro¬ 
vided a rents T against this 1 os of positive elcetriciry i.u 
aquahe birds; covered with do van and outside Turin ;vg they 
secret- a ceivaiu oily'matter with which these Idr D, punc¬ 
turing with flted" bills the verb-las' containing- it on tic- surface 
of their bodies, and filling their bills with it, anoint their 
feathcis, r-mb rtiny th.m impgtiettable by the water in which 
they akm, and thus they retain not only their eh ■'•tricities 
but a : m tbe necessary timperature of their bodies vbb-h the 
union or' the.-. a electricities in thhr bodies develops, The 
wirur-v of ihe >. nth hen L-damls, in the Pacific Ckea.., Laving 
taken h,c him -Torn these bird.-, whhout comprehending its 
reason, when th -y go to swim anoint tlieir bodies 'with palm 
or O'i- u.M.t o‘[, and holdiy plunge into tlie sea, swb mdng a 
mile b ■ end the breakers whwh surround tlieir island homes, 
and b.-w g wi. b them a piece of heard, sufficient to hear tlieir 
weigh \ mi vnich they mount, and'then standing on the 
board sm onmibot, balancing their bodies upon it, they allow 
the inruer.se r<filers from the ocean to bear them with great 
rapid he to tl o breakers, where thrown from their boards by 
the vi ,!ei.n*e of tlieir motion they swum to the shore, repeating 
in this manner their sport for hours, defying cramps* pre¬ 
serving tw-ir electricities, retaining the natural heat of tlieir 
bodies, hid res ml mg in the joyous excitement of their danger¬ 
ous sp- ms. This practice of the South Sea Islanders., it is 
said, lias been recently imitated Ip: the English Captain fW-bb, 
iu his successful attempt to swim across the Straits of Dover, 
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ho havititf anointed his J.e.v.before starting cAtb the * ’! m 
pogpoi-ww which enabled him to retain his electri**iiv and hat 
in his body, illul thus to accomplish his feat. \mv, in ca.vad 
of shipwreck, it is obvious that wlmn people arc thi **y\ n into 
the \v.:Uor, no mere th' uiny upjparatus, called 44 Lih* IV'- 
FOrvci^f” are of any valne to prevent the escape of the elec¬ 
tricity end heat of the ib»afmg p<a\*on; but. that he is liable o> 
he drowned in a very fc\v minutes by the escape of tfjm * 
ekmems of life from his body, not withstanding lie may <•,>);- 
linue to dhv.it lor hours a forwards. The Ivpuimuux mal 
other Arctic tiihes of }>■ *<m► fe delight to eat oils, blubber. and 
other laity substances having been taught by the ; r ins:in t 
that |3iis tally diet server to retain within them the heijf 1 f 
their bodies—but how?' All fitly substances are anti-fric¬ 
tional. and non-productive of c 1 tricity. Tie vi - ••era and 
tissues of these fit eating p< , r; become invesicd with tat, 
retarding the evolution of e ! co mity in their system, and by 
thus diminishing their interim neat, preventing the secretion 
of excessive pers]firal ion, by which their ehvlrieity would be 
carried off from their bodies, and the consequent reduction of 
their temperature. 

The people along the shores of the Mediterranean sea, in 
the south of France, ^pain and Portugal, delight also in IV 
foods, as a preventive of the. excessive "Fee ret ion m’p aspiration, 
without however umlerstanding the rationale of their diet. 

The first Napoleon, in a conversation with Corvisarin his 
chief physician, said, that 4 * he had no faith in the an of medi¬ 
cine; hut that he placed a high value on surgery. Aiiaiomy 
had developed a knowledge of the human onnwxation, and 
post monom dissections had displayed the efbms of disease, 
or of injuries to various pans of the human system, by which 
the sur -von could profit, hut that no such valwb se aid v;)s 
oilercd to the physician, who Ind to grope his v ay as bew bo 
could, in his attempts tod; gowr the cause and the s» at of Am 
disease, and then to adopt uu experimental treatment In 
remove it/ 7 

i4 lhii',** said Gorvisart, 44 Does your Majesty never take rm-Tn 
cine A' u No, 77 said Xapoleon ; 4 - When I am dAordercb. I 
abstain from food, mount my horse, and ride rapidly sixty 
miles—on my return I bathe, sleep soundly, and the next day I. 
am well. 77 The rationale of this treatment is as fellows, v At 
The active exercise on horseback produced frhtion in many 
of his muscles, which friction evolved positive electricity } this 
required renewed inspiration of atmospheric air, negatively 
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cledrifled, to restore the electrical equilibrium; tire union of 
these electt h-ities developed heat and magnetism, which con¬ 
ducted to the stomach and intestines served to digest 13 10 food 
previously lyken, and which, having remained undigested, had 
ooeasiom 1 his disorder. Tf any excess of electricity remained 
in his sy>fcm after his return to the palace, the warm bath 
conducted it from him, and soothed him to sleep. 

Solomon, the wisest of men, has left, as one of Ins legacies 
to mankind, the maxim, “spare the rod and spoil the child.” 
hTow let us examine this. When children were misbehaved, 
were destructive in their inclinations and conduct, rebellious 
to authority, and were otherwise troublesome to patents or 
others having the -charge of them, Solomon, being a keen 
observer of effects, recommended personal chastisement with 
the rod, and naturally attributed their better deportment 
after the punishment, to the fear of the child of its rep. tition, 
and perhaps with greater severity. This was possibly a natural 
.conclusion on his part, at the age in which lie lived, and may 
he so considered even at the present time, but there is another 
explanation, more philosophical and more seientilic. It is as 
follows, viz : When people are in good health, they am usually 
cheerful, in good humour with themselves, and an#hie to 
those armnd them; they do not think of or attempt to per¬ 
petrate mischief to others, their electricities are in equilibrium, 
and they depart themselves properl} T . 2STow let one or other 
of their electricities be in excess, immediately their disposi¬ 
tions become changed; no longer amiable, they see everything 
and person through a disturbed medium; they become sullen, 
cross, crabbed, quarrelsome and disagreeable; the loist dis¬ 
appointment ruffles them, and they proceed to behave ill. 
Kow with children, when the rod is applied vigorously to their 
persons, the friction produced by the blows evolves .electricity 
of the kind necessary to restore the healthy electric equilibrium 
of their bodies. When that is re-established there is an end 
of the trouble; they become amiable and gentle. This salutary 
method of correcting “ les enfans terriblcs ,” has greatly fallen 
into disuse in our times, from the overweening maternal in¬ 
stinct of mammas, which is horrified by the cries of I lie suifering 
little ones, and hence they decry against it. 

This punishment is also well adapted to the adult human 
animal, if we are to believe a statement recently made in some 
of the London newspapers. It seems that the British Parlia¬ 
ment, within a few years past, had re-established corporeal 
punishment with the cat-o’-nine-tails at a whipping post for a 
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certain class of criminals, whose crimes had become alarmingly 
numerous. iSince the re-introduction of the whipping post 
and its accompanying punishment, these crimes have almost 
ceased to exist Let other people proiit by the example. 

It, is remarkable that three such eminent men as Solomon, 
Nicholas I, of Kussia, and Napoleon Lonaparte, should ruck 
use in a diilercnt way the powers of electricity successjhlly, 
and yet be ignorant of the powers they were developing. 
Solomon hv his rod correcting the wilful caprices of childhood, 
Nicholas I, removing the eliects of frostbites, and Napoleon 
restoring himself to health, each by the evolution of electricity. 

Let us turn now to the fourth class of vertebrate animals, 
which as a general rule live in the water, and prominent in 
this class are fishes. “ A fish breathes by means of its gills, 
extracting the air from the water in which it lives, and re j act¬ 
ing the water, which carries oif whatever positive electricity 
that may have been evolved by its muscles in its motions.” 
This leaves the fish in a condition of negative electricity, like 
that of the water in which it lives, and having but one elec¬ 
tricity, it is cold blooded—warm blooded animals having their 
blood warmed by the union or conjunction of opposite 
electricities. “Fish are nearly insensible to pain, from the 
same cause,” as all pain in animals results from a disturbance 
of the electrical equilibrium of their bodies. “ The tempera¬ 
ture of fish is only 2° warmer than that of the water in which 
they live. They have small.brains in comparison to the size 
of their bodies—considerably smaller in proportion than they 
are in birds.or mammalia.” This accounts for their insensi¬ 
bility to pain, “ but the nerves communicating with the brain, 
are as large in fish proportionately as in either birds or mam¬ 
malia. The senses of sight and hearing are well developed 
in fish, as are also those of smell and taste, particularly that 
of smell, which chiefly guides them to their food. This sense 
is very keen, more so than in many other animals, and thus it 
is that strong smelling baits are so successful in fishing.” 

Fisli are remarkably fecund. There is nothing in the 
animal world that can he compared with them, unless it be 
some species of insects. The codfish yields its eggs in 
millions, from'a sturgeon have been taken seven millions of 
eggs, fiounder produces 1,200,00Q, the sole 1,000,000, mackerel 
500,000, and so on. These eggs, if they be not vivified by the 
milt of the male fish, just rot away in the sea, and never come 
to life at all, and are of no value except perhaps as food to 
some minor animals of the deep. 
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It is now well known, that the impregnation of fish. eggs is 
a purely external act to their bodies-, fish having no organs 
of generation. It is this wonderfully exceptional principle in 
the life of fish,that lias given rise to the art of pisciculture, «. e. 
the artificial impreguntion of the eggs of fish, forcibly exuded 
from their bodies, which are brought into contact with the 
milt of the male lisli independent altogether of the animal. 

The principle of fish life which brings the male and female 
fish together at the period of spawning is unknown. Some 
naturalists have supposed that the fish do not gather into 
shoals till they are about to perform the grandest action o $ 
their nature, and that* till then each animal lives a separate 
ami individual life-; but this dors not suggest the attraction 
which brings them into this association. 

I will venture upon an explanation. Their instinct teaches 
them that their eggs, when ready to be discharged from their 
bodies, must he deposited in wanner water than that in 
which they habitually swim. Having but one electricity, the 
negative, which is the same as that in which they live, no vivi- 
fication of their eggs could take place if duly commingled 
with the milt of the male fish in mid ocean, but attracted by 
the warmer water of rivers at their sources, or in lochs or 
bays sheltered from the waves of the sea, where in their 
shallows vegetable food is always growing at the bottom for 
the support of the young fry, when they shall be hatched, 
they hasten in immense shoals for. mutual protection from 
their enemies, to these lying-in places, where the eggs or roe 
of the female, and the milt of the male are contiguously 
deposited on the rocks or in the gravel at the bottom. The 
positive electricity of the warm water derived from the fric¬ 
tional action of sunlight upon the rocks and sand on the 
bottom of the shallow waters in which the eggs of the fish 
have been deposited, as well as upon the eggs themselves 
coming in contact with the negatively electrified eggs and 
milt evolves heat, and with it magnetism, and in due time 
the young fry.are fully developed, vivified by.these elements 
of life, breaking the outer membrane or shell of the eggs con¬ 
taining them, already distended and thinned by the growth 
of the embryo within, emerging into full life into the element 
where they are to have their being. Of course, the hatching 
of the eggs of fish is not uniform as to time in different species, 
some requiring a longer period than others to attain the 
maturity of their development. 

Here we have a remarkable illustration of the production of 
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life by electricity and magnetism, outside of the bodies of the 
parent tish ; while perhaps in almost every other class of animal 
life it is developed within the body of the female, after impreg¬ 
nation by the male animal, showing most conclusively that these 
imponderables are always present as well at the commence¬ 
ment of life as during its continuance, while it has been 
demonstrated time and again, that whatever decreases the rk 
vitce of an animal diminishes also the evidence of the elec¬ 
tricity within it, until after death it ceases altogether. Are we 
not right, therefore, in concluding that electricity, magnetism, 
and heat arc, in certain relations to each other, elements of 
every life ? 

Oxygen gas is a supporter of combustion, as it also is of life, 
which in fact is one form of combustion. It is negatively 
electrified, and it is because it is so electrified that it supports 
both life and combustion. Let us illustrate this. The atmos¬ 
phere, composed of nitrogen and oxygen gases for the most 
part, with a slight admixture of other gases and watery vapour, 
which last contains a large portion of oxygen, gas, is nega¬ 
tively electrified. Wood, coal, and vegetable substances, in a 
dry state, are positively electrified. Now when we have on » 
our hearths wood as fuel, and from the condition of the wood 
as well as that ot the atmosphere the combustion of the woo l ' 
is slow and sluggish, we apply a pair of bellows to hasten it 
the common explanation of this use of the bellows is, that it 
brings more oxygen gas into contact with the slightly kindled 
wood than the atmosphere naturally furnishes, and hence the 
combustion is quickened. This is true, but it also brings 
associated with the oxygen gas its negative electricity, which 
coming into union with the positive electricity of the lire and 
the wood already slightly heated, produces increased heat, 
which the additional oxygen gas thus supplied nourishes into 
flame, and the lire is properly kindled. Potassium thrown 
into a vessel of oxygen gas, hursts into the most brilliant 
flame from the same cause, the potassium being positively 
elect rifled in ^ high degree and so it is, but in a lesser degree, 
with the other metalloids. 

In regard to the non-producing and non-conducting powers 
of electricity by fatty or oleaginous substances, a very remark¬ 
able fact lias been developed in relation to the human family. 

It has for a long time been observed that in countries where 
the sugar cane has been cultivated, and where sugar has been 
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manufactured from its expressed juice, the negroes employed 
in making it grow enormously fat from the unrestricted use of 
the warm juice of the expressed cane during the process of 
boiling. From this food, like the whale, they become sur¬ 
rounded by an envelop of fat, as do also the interior organs 
of their bodies. This fat is anti-frictional and prevents the 
evolution of electricity, which in the absence of the fat would 
be developed. Hence these labourers could no longer be pro- 
creative, and as their labour was very exhausting, the. neces¬ 
sity for a new gang of labourers every four or live years be¬ 
came established on sugar plantations. This fact, in sugar 
producing countries, has kept alive and continued the negro 
slave trade to this day—and where it has been abolished and 
the coolie trade substituted for it, the same results obtain. 
Ko women are sent to the plantations with the coolies, for 
they become like negroes, virtually emasculated by the 
absence of their electricity. So that we may attribute to the 
loss of electricity in the producers of sugar the great obstacle 
to the abolition of slavery for so long a time in the British 
West Indies, and at the present moment in the Spanish Islands, 
in Brazil, and elsewhere as it exists. 

The same deteriorating influences upon their organization 
from fatness, in other portions of the human race, appear in 
various parts of the world, preventing the development of 
their electricity and magnetism, by which tlieir animal 
functions are impaired, and their intellectual faculties greatly 
weakened. The Esquimaux, Fins, Laps, and all inhabitants of 
high northern climates, requiring a fatty and carbonaceous 
food, are examples of this character. The inference to be 
drawn from this remarkable fact is that such persons as are 
opposed to an increase of population, and who resist the in¬ 
junction to the Patriarchs of “ going forth, multiplying and 
replenishing the earth,” should select for their companions in 
life the fattest persons of the opposite sex that they can find, 
and they will he rewarded by an immense reduction in their 
household and educational expenses when compared with 
those of their neighbours who chance to be of a lean kind. 

In connection with this subject of continuing a species of 
animal, I may mention that in Europe, as well as in this 
country, a very mistaken notion exists as to the best age at 
which "young cattle should be propagated. The prevailing 
idea is that heifers should not be allowed to hear their oil- 
spring before they are four years old, and in the state of Penn- 
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sylvania they are not taxable before they have attained that 
age. Now, this is a fallacy, as I have abundantly tested dur¬ 
ing the last twenty years. I have thought that nature was the 
best guide in such cases, and accordingly, as my animals are 
always well cared for, my heifero arc sufficiently developed 
and matured when nine months old to receive the masculine 
impregnation, and to undergo, afterwards, a healthy gestation, 
and to produce their young when about eighteen months old. 
By my system of breeding, there is a saving in the expense of 
supporting young heifers during two years and a half over the 
common method. My herd of cows thus produced will com¬ 
pare favorably in size, produce of milk, cream and butter, and 
healthfulness with any herd of similar numbers of cows in this 
country. I do not remember to have had a sick cow or heifer 
during the last twenty years. But I have exceeded even this 
early propagation of their species. Last year a young heifer 
of mine, only four months old, manifesting a desire for copu¬ 
lation, was permitted to receive the male impregnation, bhe 
duly conceived, and before she was fourteen months old she 
bore a healthy male calf. The heifer herself, apparently, was 
not incommoded by the event, and continued to enjoy excel¬ 
lent health; and some six weeks after the birth of her calf she 
again received the male impregnation. This heifer was reared 
under the stimulating influence of the associated blue and 
plain glass, which had hastened its development three years 
and a half. Now, apply this discovery to the rearing of do¬ 
mestic animals throughout the world, and begin to estimate 
the benefit to mankind to be derived from the reduced ex¬ 
penses in producing them and the great gain that will result 
in increasing the number of animals to be raised in any given 
period of time, and some faint idea may be formed of the great 
value of this discovery in this single branch of human in¬ 
dustry. 

A wide-spread error in agriculture exists in Europe, as well 
as in this country, and has even been maintained in books of 
science. It is “ that underneath large trees vegetation droops 
and languishes, even when the shade is not very intense.” 
Some years ago I had occasion to plough up the sod which 
covered a small orchard of apple and clrestnut trees on my 
farm. All the trees were old and large. I caused the field to 
be well manured, even to the bottom of the trunks of all the 
trees. When the ground was well broken up, I directed my 
farmer to mark out drills for sugar beets, and to plant the seed 
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close up to the trunks of all the trees. Tie looked at me with 
astonishment, and said : “ Why, sir, plant so close to the trees ? 
Nothing ever grows under the shade of trees !” I replied 
that I had heard such a statement before, but that I did not 
think it to be well founded. I had seen too many weeds, 
suckers and brambles growing luxuriantly under trees all over 
the country to attach any credence to it. u Do as I tell you ; 
plant the seed close to the trees, and leave the result to take 
care of itself.” My farmer was so much astounded by what he 
considered my foolish directions, that he went over to some 
farmers who were planting their seed in neighbouring fields, 
and told them of the absurd directions I had given him. In 
the fulness of their neighbourly kindness, they came over to me 
to enlighten me on the subject of firming. “Your man tolls 
us,” said one of them to me, “ that you have told him to plant 
sugar beet seed close to the trunks of your big chestnut trees. 
We have come over to tell you, what you may not know, that 
no plant will grow' under the shade of trees, and to dissuade 
you from attempting to make them grow there. W r e have 
been farming 25 years, and our fathers before us all their lives, 
and W'e have never heard of such a thing as planting for a 
crop under the shade of trees. Pray don't try it.” I thanked 
them for their solicitude, but told them that “ itw T as an experi¬ 
ment; if it should fail, the loss of a few seed and a little labour 
were all that would be involved in it; and if it should succeed, 
it w T ould explode and banish a very mischievous and expensive 
fallacy in agriculture; little harm was to be apprehended from 
it.” The farmer finding me determined, said, “You gentle¬ 
men from the city, come into the country, buy land, erect 
expensive buildings, purchase high priced stock of all kinds, 
and every new fungied tool or labour saving machine that is 
advertised, hire people and go to work, and think you are 
farmers; but I have never known one of you to make even 
his expenses out of his farming. You had all much better do 
as your neighbours do than strike out into new paths.” I 
said to him, “your rebuke is just, and wdiat you say is no 
doubt true; I acknowledge it to be true in my case. I know 
very little of anything, but I could not think for a moment of 
taking up the time of my farming neighbours by asking them 
how 7 to manage my farm; I must learn it as best I can without 
taxing their neighbourly kindness, and this experiment of 
mine is one of my early lessons in farming.” Finally, these 
good people took their leave, and my beet seed Avere planted 
according to my directions. In due time they germinated, 


Digitized by C.ooQle 



135 


and began to grow, and to the surprise of my farmer the 
plants as they grew became stronger and larger at the bottom 
of the trunks of the largest trees than the other plants were 
in the open spaces in other parts of the field. This difference 
continued to increase as the season advanced, and when the 
time had arrived for gathering them, the greatest contrast 
was perceptible between those that had grown under the 
shade of the trees, even of the largest, and those which had 
grown in the open sunlight. 

At this time the same kind neighbours who had visited me 
in the previous spring to advise me against planting my seed 
under the shade of the trees, were gathering their autumn 
crops in the adjacent fields. 1 went over to them and asked 
them if they would like to sec my beet crop, and on their ex¬ 
pressing a desire to see it, I invited them to accompany me, 
and we proceeded to the field. On our way I asked them 
where they thought the best beets would be found. “ In the 
open sunlight to be sure,” was the answer; u nothing ever 
grows under the shade of trees l” I made no reply, and soon 
after we entered the field. As we passed along I was amused 
at the astonishment dejected on their countenances as they 
examined the beets in different parts of the field. Presently 
one of them, nudging another, said in a low voice; “ George, 
did you ever see any thing like that before ? why, there are no 
beets in the sunlight, and the big ones are under the trees.” 
This was the fact; the plants in the sunlight were few, scat¬ 
tered and spindling in their growth, having a long slender 
taproot and were valueless for food, while there was a 
luxuriant growth under the trees of large sized and excellent 
quality. After examining attentively the whole field, and 
declaring that they had never seen or heard of the like, and 
would not have believed it had they not seen it themselves, 
they came to me and asked me if I could explain so unheard 
of a phenomenon. I replied, “ you know 1 am from the city, 
how then can I be expected to know anything about farming? 
If you who have been farmers all your lives, and your fathers 
before you the same, cannot explain this why should you ex¬ 
pect me who have no experience in farming, being from the 
city, to do it? I know nothing about it, but I will tell you 
what I think. I will illustrate my meaning by an example: 
suppose you should take two men, both healthy, strong and 
vigorous, and both very hungry—one of them is six feet tall 
and very broad and muscular—the other man is five feet six 
inches high, and also muscular. Suppose you place them at a 


Digitized by C.ooQle 



136 


table and put before them food sufficient only for one man of 
average size and strength, and tell them to eat, how much of 
the food; do you think the little man would get?” “ Well, I 
guess not a great deal of it,” said one of the men; to which the 
others assented. u How, suppose you had put on the table enough 
food for both, would they not rise from the table refreshed 
and reinvigorated, and ready for their work?” I said to them. 
44 Well, yes, I should think so;” was their answer. “How,” 
said I to them ; 44 the first supposition illustrates your mode 
of farming. You manure your land lightly, furnishing food 
enough only for your crop, and nothing for your hungry trees, 
if you should happen to have any upon your land. The 
trees, neglected and hungry, take all the food within reach of 
their roots, and nothing grows,, therefore, under their shade— 
hence your proverb that plants will not grow underneath the 
shade of large trees even when it is not very intense. In 
my experiment I had placed sufficient food before the 
large trees, and the small plants. The tree digests its food, 
and can . take no more food at a given time than can any 
animal, relatively—consequently what is left over after feeding 
the tree goes to feed the small plants and it also gets its fill 
of nutrition, so that both thrive and grow healthfully. How,, 
there is another reason why small plants should grow better 
and faster under the shade of large trees than anywhere else, 
and it is this. The dew late in the afternoon begins to settle 
upon the leaves of plants under the shade of trees an hour or 
more before it does out in the sunlight, and in the morning, 
after the sun has risen, the shade of the trees protects the 
plants under them from losing the dew upon them by evapora¬ 
tion till ten o’clock, A. M. So that the plants under the 
shade of the trees have the advantage of four or more hours 
of moisture, in the dew that rests upon them, than other plants 
in the sunlight which have no such protection—and you know 
that moisture is necessary to the growth of plants.” They 
thanked me for my explanation and went their way con¬ 
founded. Since then I have cultivated under very large trees 
on my lawn, plants and flowers of many discriptions with great 
success, and the cultivation has greatly benefited the trees 
themselves. I would recommend to all having trees on their 
lawns to cultivate the soil at their bases in flowering plants, if 
they desire ornaments, or in vegetables if they need them for 
food. To holders of small patches of land, this information 
may prove to be of great comfort and convenience. 

This little narrative brings me to the subject of the forma- 
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tion of dew, which I do not attribute to condensation of the 
atmosphere holding it in suspension, but to the exactly 
opposite cause, viz: the expansion and rarefaction of the 
atmosphere by heat, its ascent upwards and its abandonment 
of the water which it had previously held in suspension. 

/ 

"When, in the rotation of the earth upon its axis, any given - * v 
area of its surface is no longer illuminated by the sun s rays, 
or, as in common language. it is said, 4 *It is sunsettne rays 
of sunlight do not illumine the atmosphere that is over such 
an area of the earth’s surface, and, as the night advances, that 
atmosphere becomes colder and more magnetic with its 
increase of cold by induction. Columns or volumes of this 
cold air are then attracted to the earth by its opposite 
magnetism, and descend towards it. At the same time the air 
in contact with and just above the earth's surface, having been 
heated during the day by the electricity evolved by sunlight, 
and being positively electrified, ascends to meet the r 11 air 
descending from above, negatively electrified and ot : oitely 
magnetic; the conjunction of these opposite electricities 
produces additional heat which so warms the air freighted 
with moisture that is descending from above, that im expan¬ 
sion and rarefaction will no longer admit of its holding in 
suspension the watery vapour that it was bringing down with 
it; it consequently ascends alone, leaving the globules of water 
which it contained to be carried to the earth by their magnet¬ 
ism, and to insensibly settle upon the grass, leaves, earth, ho., 
and form what we call dew, hoar frost, &c*, according to the 
temperature of the earth’s surface at the time of such deposi¬ 
tion. This occurs in a cloudless sky. 

"When the clouds are floating above us, there is no dew, not 
because, as we have been taught, that the radiated heat from 
the. earth is reflected by the lower surface of the clouds to the 
earth, thus keeping the air in contact with the earth too warm 
to deposit its water as dew, as that is an absurdity, since heat 
reaching the lower part of any gaseous or vapoury flui d, would 
at once penetrate and permeate such gases, vapours or clouds 
and expand, rarefy and disperse them; but because tin* inter¬ 
posing clouds would prevent the descent of the volumes of 
cold air freighted with moisture above them to tl.r earth 
below, and consequently there could be no deposition of water 
or dew from them. Cold does not condense the atmosphere, 
for if it did the density of the air would be much greater in 
winter than in summer, which we know is not the case. Be- 




Digitized by C.ooQle 




138 


sides, the rarity and tenuity of the air at great elevations, 
where extreme cold prevails perennially, contradicts this as* 
sumption. Nor has the air any weight—gravitation is sup¬ 
posed to act only in one direction, viz: towards the centre of 
the earth, while it is known that the air presses equally in all 
directions, upwards from below, laterally and downward from 
above, hence it cannot be acted upon by gravitation. The 
baromet ric pressure of the atmosphere in its variations, is due 
in all probability to magnetic attraction and repulsion between 
the atmosphere and the earth. The same reasoning applies to 
the waters of the oceans. They are fluids pressing like the air 
in all directions, upwards from below, laterally and- down¬ 
wards, and rest upon the earth by the attraction of the earth’s 
magnetism, and not by gravitation, since their upward and 
lateral pressures are antagonistic to the attraction of gravi¬ 
tation. Every drop of water is a magnet. When the globules 
are vertical their poles are at the foci of their forms, the 
lower polo attracted by the magnetism of the air above 
and its upper pole attracted towards the magnetism of the 
earth below. These downward and upward attractions and 
corresponding repulsions dislocate, from their great mobility, 
other globules of the water, and force their polar magnetic 
axis to" be horizontal or dia-magnetic, and these pressures 
everywhere varying intension, develop magnetic forces through¬ 
out the mass of water, acting at every possible angle with each 
other, and producing everywhere opposite resistances. These 
magnetic changes induce electrical disturbances in the water, 
resulting in the development of heat by friction and the con¬ 
junction of opposite electricities, causing in all latitudes those 
currents of evaporation associated with electricity, which we 
find agglomerated in the atmosphere as masses of clouds, fogs, 
mists,"&c. These masses of clouds acquiring their electricities 
by induction, become oppositely electrified according to their 
elevation in the atmosphere above the earth, and as- they 
approach each other in their movements, an electric discharge 
takes place, a decomposition of the watery vapour occurs, the 
hvdrogon gas is burnt in the oxygen gas of the decomposed 
water,"displaying that bright yellow light peculiar to hydrogen, 
in flashes so dazzling that if they were not so evanescent no 
animal vision could support their glare and then followtheir zig¬ 
zag path in tlie atmosphere, aadhey are attractedby currents of 
oxvgen in the air of varying conducting powers. The result Is 
water electrified and magnetic, the globules of which repelling 
each other, and pressed upon in every direction by the magnetic 
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^forces of the atmosphere, descend to the earth as spherical 
drops to meet and mingle with the magnetism of the earth. 
These drops of water are what we call raim 

If it were not for the upward pressure of the waters of the 
ocean from their lowest depth, how long would the crust of 
earth beneath them, (computed by physicists to be relatively to 
the mass of the earth no thicker than an egg shell is when 
compared to the mass of albumen that it contains,) be able to 
sustain the pressure downwards of a mass of water from five 
to ten miles in depth as it moves in its tides, its currents, and 
the rotation of the earth upon its axis, and as it rolls in its orbit ? 
Would not the momentum of such a mass of waters thus put 
in motion, in the course of time that has elapsed since they 
were gathered in seas and oceans, wear away so much of the 
earth’s crust as to allow the wateis to flood the interior fires 
of the earth, and produce explosions that would shiver the 
planet into thousands of fragments? And does not this 
furnish another argument against the doctrine of gravitation? 
The same principle applies relative to the upward pressure of 
the atmosphere. In the cases of the waters of the ocean and 
the atmosphere—both being fluids, differing however in their 
tenuity, their molecules have great mobility among themselves 
respectively, and from the irregular and unequal upward and 
downward magnetic attractions and repulsions, these mole¬ 
cules are displaced and turned aside, changing the directions 
of their poles and their axes, and thus becoming dia-magnetic 
or horizontally magnetic, creating thus the lateral pressures 
existing both in the water and the atmosphere. 

When, from the mobility of the molecules in the crust of 
the earth at the period of the planet being launched into 
space in its rotary motion on its axes, and its progressive 
motion in its orbit, the equatorial diameter was, by magnetic 
attraction and repulsion, increased twenty-six miles more than 
the polar diameter, the same influences repelled from the 
poles respectively and attracted to the respective opposite 
poles the waters in the arctic and antarctic basins till they 
met in the tropics. 

The upward pressure of these waters, their polar currents 
of cold water at great depths, and the rotation of the earth 
on its axis from west to cast, have united in forcing the 
masses of oceanic waters to the westward till they impinged 
upon the eastern coasts of America and of Asia—action and 
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re-action being equal; these vwaters, after their impact with 
these coasts and their contiguous islands, were reflected back 
again towards the western coasts of Europe and Africa, and 
meeting midway in oceans, the succeeding waves of these 
waters have risen above the general level of the oceans a few 
feet, which has been called a tide, and which has been 
attributed erroneously to the attraction of the sun aud moon 
instead of to the forces which I have mentioned above. 

The impact of these waters in mid-ocean throws back to the 
European and African waters, coming from thence and to 
eastern American and Asiatic coasts, the waters attracted 
there by the rotary motion of the earth oil its axis—and thus 
they force back in all these continents the waters of the rivers 
emptying themselves into the oceans, creating in them the 
tides, the causes of which never before have been satisfactorily 
explained. These tides, therefore, are the results of the 
magnetic attraction and repulsion of the waters and the coasts 
of the continents where they are seen and felt—and are not 
affected at all, either by sun or moon. 

The currents of the Mediterranean sea—the upper one 
inwards is the result of the pressure of the Atlantic ocean in 
its reflux from the mid ocean impact of the oceanic waters, 
the lower current running into the Atlantic ocean—is pro¬ 
duced by the upward pressure of the Mediterranean waters 
and the magnetic attraction of the colder polar current at great 
depth towards the equator. 

The heat of the earth ascends perpendicularly to the hori¬ 
zon. It cannot, therefore, be deflected to any considerable 
extent in producing wdnds or currents of air. These result 
from electrical and magnetic attractions and repulsions—the 
upward pressure of the air, which is nothing more than tho 
magnetic repulsion of it from the earth—having their similar 
poles of magnetism adjacent, until by induction the polarity 
of the air is changed in the higher atmosphere, where, being 
intensely cold, it is attenuated by the repellent qualities of its 
homogeneous magnetism, and not by the low degree of its 
temperature, which happens to be coincident w T ith its mag¬ 
netism, but is incapable of condensing the molecules of the 
atmosphere. 

When we remember the law of attraction and repulsion of 
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magnetism, viz: that it acts inversely as the square of the 
distance, and that the earth, its oceans and its atmosphere, are 
all magnetic, and mutually attract and repel each other accord- 
ing to tliis law—which, by the way, is the same law that 
Newton assigned to the gravity of matter—and when we fur¬ 
ther remember that they are all’in contiguity with each other, 
we cannot fail to conceive that this planet has all the 
forces within and around it that are necessary for the per¬ 
formance of all its functions without attributing them to the 
actions of such distant orbs as the sun and the moon. If the 
moon, as our astronomers assert, exerts a greater influence 
upon the tides than does the sun, owing to the greater dis¬ 
tance of the sun from the earth, by a parity of reasoning, how 
much more influential must the earth itself be which is in 
contact both with its waters and its atmosphere. All fluids 
when acted upon by unequal forces assume a spiral course, as 
witness the whirlwind in the atmosphere, and the whirlpool, 
and eddying currents in the waters. The currents of the 
oceans are spiral curves modified in their curvatures by the 
fixed as well as movable obstacles they encounter in "their 
several courses. 

When a wave at sea has reached its crest, why does it curl 
over and break into spray, as‘it descends into the trough of 
the sea? If the moon lifts it up why does not the moon hold 
it up? When a wave breaks on the shore, why does it cling 
to the earth, and recede in contact with it as the undertow, fre¬ 
quently carrying with it to destruction the incautious or un¬ 
skilful swimmer ? Why does not the moon keep this water 
on the surface instead of suffering it, though it be warmer 
than the water at greater depths, to seek its company 
against an assumed law of physics, that the warmer fluid floats 
upon the colder? 

Why, in the whirlpool, does the warm surface water rush 
down its spiral coils to meet and mingle with the colder water 
of the greater depths? And why does this cold water ascend 
in counter spirals to meet the descending warmer water? 
This action is not caused by gravitation; it is magnetic, and 
so it is also in the whirlwind. The warm air of the lower 
atmosphere, in contact with the earth, is taken up in its spiral 
coils, attracted by the opposite magnetism of the upper air, 
which descends in opposite spiral coils to meet it in its ascent, 
and together the column of whirling air, repelled from its 
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source and carried over the surface of the earth, but in con¬ 
tact with it, with a resistless impetuosity, by the electrical 
current which has developed the magnetism of the column, 
devastates and destroys every obstacle that lies in its course, 
till the magnetic equilibrium is again attained, when a calm 
ensues. In these instances of the whirlpool and the whirl¬ 
wind, the assumed law of gravitation is violated by the ascent 
of the warm air into the colder upper atmosphere, as well as 
by the descent of the warm surface water to the depths below; 
thus proving that the motions of fluids, wdiether gaseous or 
liquid, are controlled by magnetism. 

A balloon charged with hydrogen gas, and released from its 
fastening to the earth, ascends rapidly into the upper atmo¬ 
sphere—the region of intense cold, where, as w r e are taught in 
the schools, it should be condensed, and the sides of the 
balloon should be loose and pressed inward by the condensing 
power of the cold in that elevated region. According to the 
doctrine of gravitation it has ascended because it was filled 
with hydrogen gas—the lightest substance in nature—and 
every light substance floats upon any other substance heavier 
than itself. 

How, let us see what actually takes place in the balloon. 

First, The hydrogen gas is positively electrified, and is at¬ 
tracted to the upper atmosphere by its opposite electricity, 
which is negative. 

Second , The balloon itself is painted and varnished with 
gums to retain the hydrogen gas, winch pigments and varnish 
are also positively electrified and assist in raising the balloon. 

Third , The higher the balloon ascends the greater is the at¬ 
traction of the negative electricity of the upper air for it. 

Presently a conjunction of these opposite electricities of the 
upper air and the positively electrified gummed surface of the 
balloon occurs, heat and magnetism are evolved, the canvas 
of the balloon begins to expand, and within it the hydrogen 
gas also expands to fill and to tighten the canvas. The'"at¬ 
traction from without and the expansion of the hydrogen gas 
within distend the canvas to its fullest extent. Should the 
eeronaut not at once open the safety valve of the balloon, and 
liberate a portion of the hydrogen gas within it, these forces 
would burst the canvas and precipitate the unlucky aeronaut 
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to the earth, a catastrophe which really happened in England 
only a few days since. 

The ascent of the balloon, the expansion of its canvas and 
of the hydrogen gas within it instead of their condensation by 
the extreme cold of the upper atmosphere, the bursting of the 
balloon—all contradict the Newtonian theory. 

Wo will now explain why the temperature on the surface 
of the earth is greater during summer, though the sun is 
then at its greatest distance from the earth, than it is in 
winter, when the distance between the earth and the sun is at 
the least, being three millions of miles less than it was at the 
summer solstice—viz: June 21st. On this day the rays O' 
sunlight, vertical at the tropic ut Cancer, impinging through 
the atmosphere upon the surface of the earth, with a velocity 
of 186,000 miles per second, produce groat friction. This 
friction is the result of the impact of all the rays of sunlight 
upon tho earth’s surface. This friction evolves more elec¬ 
tricity in the contact than it does in winter, when the angle 
of incidence of the rays of light is very much more acute, 
and a large portion of the rays of light are at that time 
reflected and refracted into planetary space, without develop¬ 
ing the electricity either in quantity or tension, which the 
whole quantity of rays of light would do if they reached the 
earth directly. Consequently as the electricity evolved is less 
in winter, the heat which f his electricity produces in conjunc¬ 
tion with the opposite electricity of the earth’s surface is much 
less, and the temperature is therefore lower in winter than in 
summer. 

Besides, the vertical impact of matter upon matter, as of light 
upon the atmosphere, or upon the surface of the earth, is always 
more violent, and produces more friction than its impact from an 
acute angle, or as it is called a “glancing blowy’ w^ould do, 
lienee more electricity results from the friction produced by 
the vertical impact of light, than there would be from its im¬ 
pact at an acute angle. The declination of the sun, therefore, 
by constantly changing the angles of incidence of its light, as 
it enters our atmosphere, and impinges upon the earth's sur¬ 
face, is the cause of the changes of the terrestrial temperature 
at the several seasons of the year. Hence the more vertical 
the light, the more friction is developed in its impact with the 
earth, and the more electricity thus evolved, and the more 
heat produced by the conjunction of the opposite electricities 
from the light and earth. 
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At the height of five miles or more above the earth, when 
masses of clouds oppositely electrified come together, great 
heat is evolved by the union of these electricities, and with it 
is also developed magnetism; the air of the cloud thus heated 
becomes positively electrified, and greatly expanded by the 
heat, it rushes upwards attracted by the negative electricity of 
the atmosphere above it, abandoning the watery vapour it had 
contained in suspension, and which absorbing the magnetism 
developed by the union of the opposite electricities begins to 
fall towards the earth, not by gravitation but by the magnetic 
repulsion of the surrounding air, and the magnetic attraction 
of the earth itself and the waters on its surface. At the same 
time, when this conjunction of opposite electricities occurs, 
much of the watery vapour that the clouds held in suspension 
is decomposed by the superior attraction of the intense elec¬ 
tricity for the hydrogen gas of the water, which is immediately 
burnt in the oxygen gas that had been liberated by the 
decomposition of the watery particles of the clouds in the first 
place. This inflamed hydrogen burning with a yellow light, 

, rushes to embrace again its lover, oxygen gas, pursuing it in 
those brilliantly illuminated zig-zag courses which we call 
flashes of lightning. 

Now as these conjunctions of opposite electricities are suc¬ 
cessive in a storm, we see the frequent flashes of lightning 
and hear the rolling of the thunder, (which latter is merely 
the noise of the explosions of oxygen and hydrogen gases, 
when acted upon by a current of electricity passing through 
them,) as they dart or roll through the atmosphere. The 
water thus formed, starting in sheets or columns as it may be, 
is at once disintegrated, by the repulsion of the magnetism 
which it has absorbed, into atoms or globules, each of which 
is a separate magnet. These are repelled by the magnetism 
of the upper atmosphere, and are attracted by the opposite 
magnetism of the earth and its waters, and continue to descend 
towards the earth, but the molecules of atmospheric air are 
also magnets, and repel and retard the descent of the ram 
drops as they fall, and these forces continue to diminish their 
sizes, till, on approaching the earth, they are so comminuted, 
that frequently they become absorbed by the atmosphere and 
appear as mist and fog. 

Now, if rain falls by gravitation, beginning, at that great 
height of five or more miles, to descend in the first second of 
time 16.1 feet, in the next 32.2 feet, in third second 64.4 feet, 
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in the fourth second 90.6 .feet, increasing its velocity as the 
time, of descent and the space through which it’passed as the 
square of the time, it would he found that its velocity and 
momentum, whcu it reached the earth, would be so great as 
to wash the soil into the seas, denuding mountains and dis¬ 
integrating rocks, and destroying every living object on the 
planet. . We see on a small scale the devastating power of a 
waterspout that breaks and discharges its contents when 
traveling only a short distance above the earth. Besides it is 
only necessary to see the retaliatory effect of magnetism upon 
the llakes of snow as they fall lazily to the earth, each crystal 
of the snow flake, or frozen water, being acknowledged as a 
magnet endowed with its full proportion of magnetic power. 

These facts prove that neither the clouds that float in the 
atmosphere nor the waters they contain, which have been 
taken up by evaporation from the rivers, lakes and seas, and 
which are again returned to them in rain, enow and -hail, are 
affected by the so-called laws of gravitation. Conceive for a 
moment that the volume of water of the Niagara river which 
passes over the falls, should, by gravitation, descend from a 
height of two, three or five miles above the earth, the common 
height of clouds; then imagine the destruction that would 
follow such a descent; and yet water from clouds start in their 
courses towards the earth in masses so great as to dwindle 
in comparison the mighty stream of Niagara at the falls, and 
yet only -benefit results from the rainfall. Why, then, does 
the waterfront the clouds not continue to fall, as it has started, 
in these enormous masses? It is because the Creator has 
beneficently provided against such a calamity by investing 
water with magnetism, when its constituents, oxygen and 
hydrogen gases, are combined by the passage of a current- of 
ebctrielty through them, in the formation of water, and the 
atoms yr globules of water, being each magnetic, repel each 
other, and are repelled from the upper atmosphere—also 
magnetic—and are attracted to the earth by'its opposite mag¬ 
netism, allowing rain, snow and hail to fall gently and in 
small particles to the earth. Hence the greater the height-of 
the clouds from which the rain falls, the smaller and more 
attenuated will be the rain drops in arriving at the earth. 
Mists and fogs, therefore, are as frequently the results of rain 
failing from very high clouds, a3 they are from evaporation at 
the surface of the earth or ocean. 

Melted lead on the top of a shot tower is positively electri- 
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fled—the'fur around it negatively electrified. Tlic lead in 
falling repels 'itself and is attracted hy the o]»posite electricity 
of the air, causing it to separate and to assume 1 lie spherical 
form of shot on reaching the vessels to receive it at the bottom 
of the tower. So that we may attribute the spherical or 
spheroidal forms of rain drops, of meteors, and of the planets 
themselves, to the forces of magnetism. 

Let us take a cast iron spherical shot of the calibre of twenty- 
four pounds, and heat it to- a nearly white heat; then let us 
select the lightest down from the common thistle that we can 
find; we will then shake some hitndi ills' of it over the hot shot 
at the distance of three feet above it. It will he found that 
notwithstanding what is called the attraction of gravitation, 
not only of the heavy shot but also of the still heavier earth 
on which it is supported, the down will be carried upwards 
into the atmosphere by the current of heated air radiated from 
the hot surface of the shot, instead of failing either upon it or 
on the earth immediately adjacent to it. If, tliorcfuv* this 
heated shot repels some of the iigbest fioeeulent matter of which 
we have any knowledge, and will not allow it to fall upon the 
earth in opposition to the radiating power of its heat, what 
becomes of the gravitation of the earth and of the other planets, 
and of cc met ary matter, &c., to the sun, if this latter is an 
incandescent body of a temperature so high that we cannot 
really conceive of its actual intensity? If the lightest sub¬ 
stance, so-called, cannot he attracted hy it through such 
excessive radiation of its heat, how can it attract the heaviest 
planets ? AVliat also becomes of its magnetism in the presence 
of such intensity of heat ? It i3 evident that this great heat 
could not co-exist with the magnetic forces of the sun, which 
are thought to control the movements-of our solar system. 

Let us observe a boy on an August day, when the ther¬ 
mometer indicates 98° of Fahrenheit, in a room with closed 
doors and window sashes so as to admit no disturbing currents 
of air, while he amuses himself with blowing soap bubbles 
from the bowl of a clay pipe. AVhen the bubble is formed, 
and it is sufficiently thin, he throws it off from the bowl of 
his pipe. The circumference of the bubble interrupted by the 
bowl of the pipe, as soon as it is detached therefrom, closes 
upon itself by magnetic attraction, and forms a nearly perfect 
sphere, while it ascends rapidly towards the ceiling of the room. 
Mark the play of iridescent colours on its surface as it receives 
the light from a window, just as the sun receives the separate 
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rays of light from the stars ami n fleets thcm to the earth, fc. 
Nov why dm-s this bubble ascmid in tho atmosphere ? T; | 
water and the strap of the l)ubble, as well as the emupmc nt 
parts of the soap are eaeh heavier than the warm air <>f the 
room. The gas ;hm ibis its interior, composed of vapour an ! 
carbonic &<hl gaS fr on the hums of the hoy, is also in its com¬ 
ponents heavier tie u the mii.o air, and is aho probably <1’ a 
lower temp*. ra ; are limit the air, which is 9s° of Fahrenheit, 
ami yet tlge huh! !<•, in bfl atwe of the so-called law s of gravita¬ 
tion, ascends to the evil mg, instead of descending to the iloor. 

If wlmt astronomers tell us is correct, the density of the jmn 
is ah..ut om>f mrta of that of the earth, and Cannot relatively 
ho so great, vhume for volume, as that of this soap bubbllk 
Whiter is the standard measure of density; potash and soda in 
salts, i mipommt pars ,.f this scrip bubble, have each a givamr 
density than vat n\ wl he the oil associated with them in tbe 
soapy water is pwhaps h .w than that of water, while the 
density of lie S( #g v water is greater than that of the sun. 
Now the earth, w i 1 l ah: its power of alleged gravitation, could 
not prevent this s no bubble from ascending in the air. Now 
why was this? Tne globules of soapy waiter Were hell 
fogetieT in the bubble by the viscous character of its oily par¬ 
ticles, which having an opposite electric condition to that of 
the waiter, attracted it to complete the circumference of the 
bubhw when it was detached from the bowl of the pipe, while 
the magnetism of the whole bubble, repelled by that- of the 
earth, caused it to amend into the upper air by the attraction 
of the magnetism existing there. 

Now" conceive of-a soap bubble 1,400,000 times greater in 
its dimensions than the earth, to be placed in one of the fa i 
of the-earthfs orbit, and then imagine it to exert its gravitating 
power upon the curb, and estimate the result. If the earth 
could not attract by gravitation this soap bubble in tbe room 
referred to, what p-ever would the big soap bubble have to 
attract the earth by its gravitation, when their positions won! i 
be reversed ? 

The undulatory theory of light is faulty in this, that every 
wave requires a resisting medium to lift it above the comim i 
level. In water, when any force disturbs its surface, the 
inertia of the w ater, against which the surface w ater is driven, 
oilers a resistance by which the surface waiter is raised into a 
wave, but in all such cases the velocity of the force is small; 
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when ill-' velocity of tlm wind, for instance, is one hundred 
and lifty miles per hour, it carries oil’ the surface water into 
rprav, until sufiieiont time has elapfed to allow the inertia of 
the mass of water to resist the impulse of tlie wind, when 
waves arc formed. Xow if the ether of interplanetary and 
interstellar spaces furnXhed such a medium* of resistance it 
wmdd imt admit of the passage of light through it, with its 
imouceivable Velocity of l v< >,000 miles per second. If the 
other it>e]f was luminous, some three of very low velocity must 
impinge upon it to imfw its undulations, and to he undula¬ 
te ms they must meet whh resistance to hevome shell ; besides 
all undulations occur on the surfaces of fluids, and extend but 
a short distance below the surfaces; but ether of space lias no 
dimensions, it is illimitable; no one can say whore is its 
surface; mother words m»r figures can define its depth, width 
or height,-and as all motions through it are of inconceivably 
high Velocities, it. follows that them can be no undulations in 
it, as they are produce 1 by low velocities. 

Sunlight* on a bright July day, falling in its greatest in- 
ttU'ity upon the calm and placid surface of an expanse of water, 
pawl fates it_ and descends to very great depths below it, 
without producing the slightest undulation on its surface, or 
movement within its masses. Its velocity is so great that no 
appreciable time is afforded for the disturbance of the inertia 
of b# water. So it is with the ether of interstellar and inter¬ 
planetary space. Thin, subtle, and attenuated, as this ether 
may be supposed to be, the velocity of light in passing through 
it is so traiisccndently great that there is no time for the dis¬ 
turbance of its inertia, and consequently its motion is instantly * 
absorbed dy tire mass of the ether, without producing any 
undulation whatever. Xow undulation is a superficial act. 
r i .a-re is no wave at sea of a greater depth below the surface 
than forty feet; all below that .depth is unaffected by what¬ 
ever cause that may have produced the superficial wave. 
Tbe great Leviathan of. the deep, ninety or one hundred feet 
long and of other corresponding dimensions, plunges beneath 
tbe surface of the ocean when struck by a harpoon, and with 
inconceivable speed rushes into the depths below, yet he leaves 
m> wave, no ripple., to indicate the course he has taken, and 
the whalemen in his pursuit have to scan the horizon in every 
direction to ascertain the place, sometimes a great distance off, 
where he lias risen to the surface of the ocean to blow off his 
surplus electricity and carbonic acid gas generated in Ills 
lungs. So it is with' all the lishes and marine animals that 
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inhabit the "rent (loop. Their motions, however slow or swift, 
develop no undulations beneath the surface, and consequently 
none appear on the surface; there arc, therefore, no undula¬ 
tions below a depth of forty feet from the surface. 

Geographers Inform us that three-fourths of the outer crust 
of the earth are covered by water, only one-fourth being dry 
land. Of this fourth part but a small portion is habitable by 
animals, and a still smaller part thereof is actually occupied 
by them, while the waters of the earth are teeming every¬ 
where with animal life. Innumerable myriads ofijshes, marine 
animals, and sea monsters are known to exist beneath the 
surface of these waters; their speed in pursuing or avoiding 
each other, as they rush madly through them, should greatly 
disturb their even surfaces, but whatever agitations may occur 
in the depths of the ocean from these causes, no trace of them 
ever is seen on its surface; there is no undulation from, such 
causes. AVI iy ? Tim reason is obvious. id aids press equally 
in all directions. The inertia of the great mass of waters is 
not to be disturbed by the passage of even innumerable 
objects of small dimensions at whatever speed they may attain. 
The same principle obtains in relation to the ether of planetary 
space. This planet rolling in its orbit with a velocity of sixty- 
eight thousand miles per hour, through this ether, does not 
and.eammt disturb the inertia of the whole ether of space ; the 
motion of the part displaced by the earth and its atmosphere 
is absorbed at-once by the whole mass,- and its inertia remains 
unaffected; and so it is with-all the planets, and even the sun 
itself. The sun's motion in its orbit being 14,400 miles per 
hour, the moon advancing in her orbit at the rate of 65.000 
miles per hour, and so on with the rmt of the planets, their 
enormous velocities will not admit of the disturbance of the 
.inertia* of the etlmr of space before the planet, has left the ether 
far behind through which it has passed. The retardation of 
cometary matter in its course is not due to the resistance of the 
cun r through•whi<*h it is passing, for if it was. it would be 
unif rinly and continuously retarded in its whole course, ami 
not merely as it is approaching or leaving the neighborhood 
of the sun, but it is owing to the magnetism of the sun and 
the plain#, as Weil as of the opposite magnetism of the ether 
acting upon its own magnetism, that such variation in its 
velocity has been observed. This r minds me, that when a 
plaited is at its nearest point to the sun, it is moving with its 
greatest rapidky in its orbit; and when at its remotest point 
from the sun, it is proceeding at its slowest rate of speed in im 
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red, yellow and bluo, and that the orange, green, indigo and 
violin result from a commingling of th# primary colours in 
dithrmt degrees of iniemmy, as thgv fuaii the rpeeirurn. 
Xow, let us sec what causes this refraction and dncompoMiioh 
of light by the prism. The glam prism was positively electri¬ 
fied when the sunbeam was thrown upon it; the opposite 
electrieities of the light and the glass Wove brought into 
contact; heat and mg./iudism were evolved by their union; 
the glass was expand, d by the heat, which was immedlately 
c.1 )S<»riH.»l by the air ; life ray - of light, changing their electri¬ 
cities l»y induerhm, become p A, d * < iy electrified and magnetic 
and r pel each other, fiwmwg New (- nfs se\en primary rays, 
according to the dime out d gre'S of po-mve electrization and 
mugm uzulhm tluy have nb -o,1k d. TVs explanation will 
also account for the in> i hide* heat rays oukide of the spectrum, 
which by some philos-■; h< is have been erroneously Supposed 
to have eo.me directly iro n the sun, assoeiated with its light. 
Again, let us take two ph eos of fiannel made of wool, of the 
same 1 suture and bine; let one of tlnm he w hite fhmivd, the 
Other black llaawl. N<»,v \w||e flannel has the same efm■ tid¬ 
eal c<mdith>n as white sunlight, that is, negative. It conse¬ 
quently reheats or r* j» Is the- sinhhgltt, according to electrical 
laws. For this dim | it is evmimiveiy used by the. people of hot 
countm-s for articles of ouwide clothing to keep them coo! 
during sumhine. Suppose we place hdu-e two pieces of 
flannclmu the winter .thine, on Ike sm>w, one hundred feet 
apart, the temperature of the air bmng at zero of Imh implicit, 
nnd the sun shining bin Ilian t Iy through a clear atTmophcre, 
and let us watch the effect. In a little while it will be seen 
that the pwee of white flannel is J fr -zen ti glit to the snow, 
while the Mack flannel, having absorbed nil the rays of the 
s.umight. from its o\ posite electrical condition, has become 
heated i y the development of the heat from tlufbunion oj‘these 
oppo-ne electricity and the snow has become melted under 
the black llannel. This exp■■riment proves that heat k the 
result oi tlie union of opposite electricities as In the a’seriated 
[•rimary rays of light, for the material composing the two 
pieces of llannel was s: mdar, while the negatively chwtrifled 
white dannel rep* lied the negative white sunlight, absorbing 
the cold of the snow beneath and becoming frozen to it, as 
the pomively electrified bnwk flannel attracted the negatively 
cleetivird white sunbght developing the heat which nnJtcd 
the sn< nv. Now as every oi jyot in nature liu.s a colour of some 
kind, when the sunlight f*lis upon it, we can under t md 
that the variations of temperature on the surface oi the earth, 
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arc dm immediate r milts of electrical action upon it by the 
rays of light as light ami not by rays of heat from the >un. 

"Yfo have tints shown you,, that from the attributes of heat, 
it is |,V'4cal!y impossible lor it to he transmitted to this or 
any <- h *r planet from the sun through an aim >st in lin’d e s; arc 
< f eths’ at a temperature of—112° of centigrade thermometer. 

hV * have si ‘own you that the negative electricity of our 
atm ;fhuv is derived by induction from this very cold ether 
111 t: 1 r >tath>n of tics earth on its ax's and in its motions in 
its < i oil, carrying with it its atmosphere in its course. 

Yf have shown y ai that the atmosphere is held in its place 
arou. i the earth hy its magnetism and dia-magneiism. Which 
haw lu- n loped hy currents of op; -wto electricities in 

eonj a'N-t; >tg produced hy the passage, of rays of light through 
the a e gsph uxh evolving by their friction wiih it electricity 
of on ' kind, while the opfl - ktf kind of electricity has been 
pro 1 > d hy the impact of rays of light upon the more solid 

parts of the earth’s crust and upon its waters as it developed 
iheir evaporation. 

TVe have shown that the attraction of matter on or above the 
earth* is through magnetism to ties poles opposite r*lively 
to too hemispheres of the earth, 1 hat it is ewmnedto the crust 
of the earth, and that it is not the attraction of gravitation. 

have shown that the upward pressure of all fluids, from 
capil! my attract‘mu in tubes to the upward \ ressure of the 
Wat-on of the ocean that float; tile tonnage of the world, to that 
of i:m atmosphere which holds it suspended above the surface 
of toe earth, is strictly magnetic. Yfe have shown that the 
varic hms of the barometer at the level of the sea are not 
oeex. 1 micd by the varying weight of the atmosphere, hut hy 
its tun me tin condition, as those of the thermometer are [‘re¬ 
duced hy currents of electricity, which permeate the glass 
tubes that contain the thermoinetric fluid. 

YTe have shown that all terrestrial heat is derived from the 
conjunction of opposite electricities, whether proceeding from 
the combustion of inflammable substances, from friction, or 
from the contact of currents of air or of gases oppositely elec¬ 
trified. # 

YTe have shown that friction of substances of low tempera¬ 
tures produces negative electricity, and increases the cold by 
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fact ] 1 ' - tlicit it is not solar heat that produces tlio tempera¬ 

ture elm r in loo air or wamr* 

u In d dy, lb-3 course of the Culf Stream, in latitude 33° 
norm,V ‘ s th# form of a i‘» "k* ot temperature of 81.5°, 
pn smn ; ,-vu even SI veo fS-/re d.) This hot stro; n pro- 
on ws it- f as a double t n we, Avhh a mean temperature of 
fr-.'ai 7V 3 to el. 5 s of Lai weed.-dh < to t K 2' of IP ur-or,) to¬ 
wer is t: 1 north as far as the 4m of latitude, and towards 
the post io 1 1 44° of 1 onghmle vw-t of Greenwich, that is, 

tar Lw' .■ i N eWtoundhitHg In Jic rrirr, the tongue of 77° 
f f F$&rw n ; h (20° of Imaumur,) Reaches to latitude 47° north 
and knew pin 70° 30' west, ami at the place 'where the east 
end of turn tongue of 77^ of Fahrenheit terminates in July, 
we fuel in January a temoeratuie of 02.5° and G2.8 C of Fah¬ 
renheit, ; hi/ and 15° of Ihuumur.) 

“Up /> the meridian of the ew fern end of Newfoundland, 
the h ; n!f S;rwtm proceeds jRr>t in an east northeast, and then 
in art r. t direction parallel to the American coast, with an 
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average temperature in July of 77° to f'JA' FGovIt, rTF 
t > 2d 11 umur,} an 1 in January, of Go ' to 7f ' IGhr. nhelly 
(1G t*> 2 : ' Itoniuiuir.) Tit# highest temporal .uv of the air 
i:i A1 i lea in tlie same parallel of latitude in January, Is only 
eJu 

u At Xwf mndland, the Gulf Stream romos in violent colli¬ 
sion with the Polar Stream of Labrador, vhh-h nearly a t a 
right ;; mg; 1 sets against and penetrates into it Ila an immense 
wedge. On the eastern side of the Grand J!anh it is so 
powerful that-, according to the surface Got 1 g ft peno- 
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passed hav-nnl this tolar current, is ir //$$. r than h is m *. i; h of 
it. Th * in. hi me# of the temperature of this p 1 a* s am 13 
1 e - s in January;than in July. Job miles ( as-ward < f hTewf uind- 
! ibd, on lira 50° of north Tali’ado, the Gmf KPvwm has a 
surface temperature of Gs° Fahrenheit in Jays, ;.he in 
January, t'ne Gulf Stream on the. fvP decree of j v h iwhudo 
Las a temperature of 54.5° Fahrenheit; he th. •» » under 
slews at the same .time at Premie, or at Rati lev. ;h* ■ llesin,) 
on the same parallel of latitude, temperatures «•: mhms 2 t u ? 
ami soeimimes still lower ones. The isorherirwl h e c : *‘ 7*1.5° 
Fahrenheit, (10° of Reaumur,) runs up in J- ] v t -wards 
Iceland m l the Faroe Islands to the Gl° of m o. a Iwirud#* 
There it nwets for the second time the p dar str .a y^.deli on 
tlie ea-4 <• - A of Iceland a min threatens to bio- a up Fs way 
and to de-troy it. In July, temperatures were ol d 
the nortlt e wst of Iceland of 4*>°, 47- ami 44.w, o»y Lord 
Ihuherhi, 4og) while olf the eu4 cuG. for six deen- ■ t o* longi¬ 
tude, mum higher than from 40° to 42.0° were found. 

“According to Irani ngoFs data, and Lord Lnfh r v tGs obrerva- 
ti-ms, the Gud‘tSiream aeUing towards tlie mutlt ] ;•< .■ md -rates 
in July <»n the north and we*t e<>a4s of F eimidg G : on the 
east and south coasts the polar stream coming ino.i ,Uw direc¬ 
tion of Jan Mayen. 

“Between Fudand and the Faroe Islands, the G G r an 1 ] v o]ar 
streams are contending against each other, and to r -ult of 
tills struggle is a sea divided into a great number of hot and 
col 1 baud u which fact is demonstrated clearly by j, ud J) f- 
faring cruise from Stornoway to Rwhwwh in p m 1 tG :| R. 
corroborate! by Wallieh in the Bull I)eg RupcGG m cf 1GG0. 
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The r End G i b 'v>' 1 >'iv:ims in their contest appear as 
me, \ < u- :.:i i > ra a i m o -id**, (#-t and hcitgutli each <>;her, 
is ] f'>' [ 11 -i oTy 1 w t!i • wiTvat i '>uh < f the teim M-raiure of 

th • . , '■ m’ t! ie c -a by Ireiiny'-r find Dulunn, I * u f also hy 

th*' i 1 • - of V\hd! ’ * * 1 1 in ognni to the nature of the bot- 

t , i ■ ■ l h ■ i. r f ■ .awv f am 1 ih-re volcanic st »mo point¬ 
ing as to G. ir oh f u to »)::n Maywi, and' at other places 
ppm ••• ’ ' •> (>'* tv. * i » !’ * ire ..ms iu I w‘ h whTli <•. add luivo 

I'm ' a: . , u 1 |m ;-m why t g : h k warm (I uJ i St ream. l> ■ ides, the 

dhft i.- » ]• -m : *. s la : • further to the s uth than any where 
else o,i 'i of Je ■’ '{’A, $ * * But Ii tu tlio < oilf 80 ream 

cm’iio a .ay e ; why Era t from it ; strug be with th** p far 
mIv^iu it ah New fom, band. "Wo nmv' know its further 
cmuwm f' t!: ■ manner fnml many direct observations as far 
imflh : t Gp-hergea and Nova Zeinblagmd beyond the 80° of 
north SaiittaJc. 

u The mb 1 wTvr < f b • BEiEbi Tbes is well known. The 
rrtvm U homo r d a mVy in Loud- n is G7b 4 u Tviki- 
bn rah lee soy at hm’ 'in 4 ,; .o . The furtlirr vc ; ; o fr mi 
oast to w<-m or l'n m srr’i to north, or, in other Words, the 
mean* to thg : C all dire.on, the If jh**r we had the b vnp’Tatnre. 
At B , mi c.o oft.. . t . *■ m o-Twh, di;0 miles math from 
Lmi : u, the m om Bn o n,o m the air in January B 40.G 3 , 
and r < f the swi 45.ha, (Ea t You.) The vorm current 
of th ■ - a is U'mprrm^ the air. The lowest temperature 
oh “”\\ d a: 1/Mrt a 'Was — r \ at lVnzanee on the va-O fUast, 
*4 - 2 !. t , m ns a. i wiciv (O 1 1 ■ I'i'k aV IruaJids J-l5.8at 2d.elpal 
-bI ■* ! % L n (O vrV'- 1, and *§ 27.5® at Algiers, which 

pzA 's imio’. w:tii cam.dowezs m winter. 

i; O' .. E. ‘ rivnmim; of F h. S. 1 Q 70, Em telegraph amnum m l 
the t • * * * m r oore at 1T:E> r, \ in 8;'#f .aw to lie—25 A c . while 
imp !m - a-! a . at I uoM-ian, ir wi >—1G : , at Berlin—0.4 T awihiel 
f- l h‘E, a■ d a* ( YrE* iamaud, on t.Le svlitli of Aorway, 8° of 
Iatit.a 1 1 a •. :u of Kaiihor,- r G '.Th Eo high a teniperatuve 
woita-l h- * i,-p. ( .s>ih]e in Norway if the winds did not bring it 
from the high temperature of the Gulf Etreani to the westward. 

“Manyp-vsons suppose because the summer in T -Tnnd is 
rough aid (’Gil that the winter must be dreadful in h - >eve;4ry 
of odd, but exactly the contrary is tlie case. Dr. Iheiderson 
states, that T really shuddered at the thought of iivine* through 
the wimer in Iceland. IIow greatly was I astonished whm I 
found Em temperature rut only higher than in Denmark, 
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whre I had been during the pre-^aX wmY »\ leil Xso the; 
b.e wku ■!* in Iceland was by na iuc,i:a more se\ cm' t! m the 
in.. Iwin:or which I had cwt known in J>naa:'; and 
hwwk-m' (?l! cop and horses have to take care <n (h 1 ;.-kves 
during the entire year in Iceland; only enttk* and tin 1 ;;nro 
vtdlftblo sa htle horn -s are led in the Gable <; ■ win e:\ 
llevr impo-AUe waall it be in Germany to leaner any d m.< wie 
animat in midwinter without slitter even for a k w dev- on’v. 
Tne hikv3 Hoar luhkiavik, in Iceland, are ir mm in many 
winters not. mere than two inches thick, very rar«*!y to G fa¬ 
te-on inches. The lowest temperature of the air e-agm l .meci 
there during thirteen years was only *j- 3.9% 

“ It. is not. to 1)0 wondered at that such is the eaw\ Iwrasc 
the warm (tad' Stream provides Iceland wi'h !; r.\ I - wean 
temperature there is, even in January, 3 1.7** % >wc wrm and 
tlik ke-r.O tnvprratnre v<>U<l ih veiny tuwty go/N < t\'k 

Icehmd is situated close to tlie Arctic circle, and in lie' lark 
tilde of Siberia. 

‘‘ XT];11o on the western side of the north Atlantic ocean, the 
pahrr ice reaches down to latitude 33° north, pi he pnrakcl of 
Gibraltar and Malta,) aitd tlie name Lal>rador is wimmwn to 
characterize the climatic qualities of all the land bet wem 5 ( X 
an 1 GY north, there exists on the east side of the ocean a loin;' t he 
X,-raw pi an coast cultivated land up to 71° north, die n or went- 
most land of tlie world, in which, under the in !wmee , ; >i the 
Galf Stream, agriculture is the main occupation .Gthe ikha l *h 
tents. Wheat is grown up to Inderoen, in latitude i'k north : 
barley up to Alten,in 70° north, where sowing generally is <1- mo 
between the doth and 25th of J une,yielding in the short space 
of kght weeks, to the 20th or 30th of August, in die aw ivgc 
fix or seven fold; the potato yields at tne same place on hue 
average seven or eight fold, in favourable season ; even twelve 
to tikeen fold ; it thrives on the coast as far east as Yah so, on (he 
Ihwsian boundary line. At Alien (7U° north)re’ishable eami- 
£ over is raised even in less favourable summers. Where 
washed by the polar current, there are, as shown by the various 
Franklin expeditions, under 70° north, but desolate iee deserts 
without any cultivation. There is on the eastern sole of (lie. 
ocean, the llourishing and busy little town of llaminerfesq 
where only once the temperature lias been as low as -j 5 and 
generally is not less than 9.5% while on the west -rn side of 
tie- ocean there are only the poor snow huts of the Esquimaux 
in 7Ck north. 
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mure, of the air in January is 40.3 d , 


and t 1 it » f ll.o smi 45.5% (East Tell.) The warm current 
of the- s a is Bum whig the air. The lowest temperature 
in Jrnmh u was — b \ at JVnxunee on the west, mast, 
+ 2 hi , m Ba mlyrieiv on the Ork 1 r-y Islands +15.8°, at Man rhl 
+ hh /‘ 1 > L n observed, and *f-27.5° at Algiers, which 

prov he s iiuropa with cauliilovvvrs in winter. 

“ G :|kh ‘ morning of Feh. 8, l q 70, the telegraph announced 
the t** -1 4 * v uure at U dibor, (in Silesia,) to he — 25.4 Q , while 
norfhr v - cl U, at J>reslau, it was —13°, at Derliii —0.4°eat Kiel 
+10.0% and at Christiansaml, on the south of Norway, 8° of 
Iatitud i Hoi i\i of Itaiihnr, + 80.7°. Bo high a temperature 
would he impossible in Norway if the winds did not bring it 
from the high temperature of the Gulf Stream to the westward. 

“M any persons suppose because the summer in b ehind is 
rough and mid that the winter must he dreadful in its severity 
of cold, hut exactly the contrary is the case. Dr. Henderson 
states, that 4 1 really shuddered at the thought of living through 
the winter in Iceland. How greatly was I astonished when I 
found the temperature not only higher than in Denmark, 
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While Germany hrm to wafer the frigid air of —24+ and 
s >nw + .. ; 7 .. a\* inwn re c+d in winter, at that same time 
X n\\;tv e - ..crs a rieli harvest under the Arctic circle, not 
from i:s a-y w amt in the warm waters of the Gulf Stream, as 
for in- *; a; Ansviier, in the direction of the vortex of the 
Gulf Sir ; m : lucre the herring malms its appearance about the 
lOlh day ot December, remaining until the firs: days of Janu¬ 
ary, and tb m about 1+u<a) people congregate, and haul about 
2++ w ; i.o of these fish of a value of more than one million 
of dollars.” 

Tim war's r air of the land near large bodies of water, 
whotlcr c 1: kw, was or omin, is (hie to the diJhrence of 
tempw 1 ’res h that of f he atimwpherc and that of the 

waters, w ; b-p being in contact at the surface develops one 
kind <*L’ D'O wh+y, whicli meeting wi ■ pposite Pc tricky 
of the Gw v ’ - iwai and render^ l+y hwute of such lo mlities 

mild, L .iltlu'ai and agreeable. 

“ Ea h <)f hie worth Cano, distant from it about 120 nautical 

mih. s • e V..” Go, lug ... rat am of January is +1 8.0 s ; 

while ac hr. Pe er+urg, GaO mips south of the former, it is 
+15.1 , c- G. P colder. But the most important fact, testify¬ 


ing to the cCstence and the great volume of the Gulf Stream 
at the V wh (’ (pc, appears to me to be the temperature of the 
sea at iVE ha, which in January is in the mean still +37.9+ 
Frulm •• i' on the, same parallel ot latitude as Ust-Jansk, lati¬ 
tude 70 £V north, in Siberia, and Point Barrow, in North 
Ann • u Tim wren r has a mean temperature in January, of 


—38.0+ the latter of —18.G°. Mcran, in Tyrol, of world 
wide cd -hefty, on account of its mild and temperate air, 
nearer to the equator by 245°, 1ms in January a temperature 
of the air of 31.8 s , Venice, 80.3+ Vevay, 33.1+ Paris 
35.4°, Xcw York, 23.5°, Washington, 31.5°.” 

We + not pursue this subject of the surface temperature 
of the ( +1 1 bureaux to its ultimate northern development, but 
we will turn our attention to the temperature of the Gulf 
Stream, at its various depths in its course, as well as of the 
sea itself. 

“North of the isothermal line of 30.4°, (3.3° of Reaumur,) 
toward ihe pole, the temperature generally increases with the 
depth, while southward, toward the equator, it decreases. 
There is, however, no uniformity in this, as Lieutenant 
Rodgers, in 18+5, found in the Asiatic part of the Arctic Ocean 
there is on the surface a warm current, with water of a low 
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specific gravity, beneath it a cold current, and then again a 
warm current of heavier water, and all these strata running 
in opposite directions. 

In entering upon the question of temperature of sea water 
at different depths, it must he home in mind that water is 
densest at a temperature of 39.2°, and that it arranges itself 
in the various depths according to the specific gravity in 
strata, either above and beneath, or alongside- each other. 

From the place where the sea.shows at the surface a tempera¬ 
ture of 39.2°, it will lose in temperature toward .the pole, 
while in general, it will gain with the increase of depth, hut 
toward the equator the temperature of the surface will increase 
while it will decrease downward in proportion. 

“Parry, in latitude 57° hV north, longitude 41° 05' west < f 
Greenwich, on June 13th, 1819, observed the sea to have a 
temperature on the surface of 40.5°, and at a depth of 1410 
feet, in the Gulf Stream, 130 nautical miles southeast of Cape 
FarewCl, a temperature of 39g 140 miles northeast of this 
place, in latitude 59° 35' north, longitude 88° 5/ west of 
Greenwich, Captain Kundsen, on the 80th of June, 1859, found 
the temperature of the surface 44.G D , and at the depth of 1800 
feet, 43.4°,'which corresponds with Parry’s measurements. 

“ Mmllick remarks that on the parallel of latitude G3 P north, 
not far from the south coast of Iceland, the temperatures on the 
surface, and at a depth of G r >0 feet, differ in the average not 
more than 8.8°, and that consequently the Gulf Stream does 
not essentially lose in temperature to that depth. 

“ On Irminger’s chart of the currents and iee drifts around 
Iceland, there is, in Brcde Pugt, (Broad Bay,) in latitude G5° 

17' north, longitude 23° 25' west of Greenwich, a temperature 
recorded of 40° at the surface, and of 45.5° at a depth of 309 
fed, showing that the Gulf Stream at this place in Hie vicinity 
of the Polar Circle has lost in that depth only .5 of a degree 
of temperature. 

“ Scoresby remarks, ‘ that the temperature of the sea near 
Spitzbergcn is six or seven degrees warmer at the depth of 
from G00 feet to 1200 feet than it is at the surfaced 

“ From the results obtained by the British Sounding Expedi* 
tion, from May 31st to September 7th, 18G9, in the 2sorth 
Atlantic Ocean, between the Faroe Islands and Spain, it % 
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iq ]'^ar> that, the Gulf Stream has, between Ireland and Spain, 
a (k'pth of 900 fathoms or o4 ,! Q llkd, and equally as lurch near 
the Uoekall rode, .west. of the Hebrides. Between Rockal! 
and the Faroe Islands, near the parallel of latitude C>0° north, 
it readws to the 1* 4tom of the sea, which has a depth there of 
7**7 fathoms, or 4402 feet, and at that depth the Gulf Stream 
has still a temperature of 41.5°. It lias also been f>uud that 
an Ea/mv/v current of cold water, direct!y over the bottom of 
the sci ch ar up to tire Irish and S.-ottkh coasts, exists, meeting 
there an Arctic stream. In the notes of Professor Thomson, 
the stratum at Itockall, from 000 to 1400 fathoms below the 
surface, is designated as cold indraught, Arctic and Antarctic, 
4 *(temperature 84.2° to 37.4°,) and the stratum between 900 
and 2485 f 'thorns, between Ireland and Spain, as indraught” 
of cold water, probably mainly Antarctic, (temperature 39.2° 
to 30.5°.) 

u It is demonstrated by figures and facts - , that the hot source 
and core of the Gulf Stream extends from the straits of 
Florida along the North American coast at all times, day and 
night, in winter as in summer, even in January, with a 
tempera! me of 77° and more, up to the 37° of north latitude, 
while at the same time and in the same latitude in Tunis, in 
Africa, the temperature of the air is but 53.4°. The Gulf 
Stream transports and develops still in this latitude a higher 
temperature than either water or air possesses in the Atlantic 
ocean, even under the equator, on which neither in duly nor 
in January the temperature is ever as high as that of the Ghilf 
Stream in latitude 37_° north. 

FYnler the 37° and 38° of northern latitude, the hot core of 
the Gulf Stream turns away from the American coast towards 
the east beyond the meridian of Newfoundland and its bank 
to 4o° of longitude west of Greenwich, where it still possesses 
a temperature in July of about 75°, and in January of about 
6;ih From there it proceeds to the northeast, diifus.es nearly 
across the entire Atlantic, and surrounds the whole of Europe 
to the Ap tie region and the White Sea of Archangel, with a 
broad and permanent warm water course, without which 
England and Germany would be a ’second Labrador, and 
Scandinavia and Russia a second Greenland, buried beneath 
glaciers; whereas, in Fruholm, (71° 6 ; north,) the sun does 
not rise at all above the horizon during the entire month of 
January, in a latitude in which, in Asia and America, the 
mercury remains frozen fiofc months—there the Gulf Stream 
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preserves for the sea a temperature of 37.8°. "While the sim 
in the short days of winter sends forth his rays of light and 
warmth hut for a few hours, and the influence of the latter is 
quickly lost ayam in the long nights, the Gulf Stream does 
not cease, day or night, to be the source of warmth. 

u The Gulf Stream carries more heat to the north, than is 
carried by all the warm air currents from the entire peri]her}' 
of the equator towards the North Pole and towards the South 
Pole. The southwest winds reeeive their high temperature 
from the Gulf Stream, and only through the ocean—not hy the 
winds—can warmth he carried into latitudes as high as those 
of the European coasts are. 

“ From the soundings obtained so far, the Gulf Stream must 
be, up to the Arctic ocean, a deep and voluminous water 
course. If it should not be so, the polar ice would r< a-h also 
the European coasts. In the Antarctic ocean the p<htr ice 
drifts all around the globe as far at least as latitude 57° 5' 
south, in many places to fxO° and 40°, (latitudes corresponding 
respectively to those of the British Channel and the Mediter¬ 
ranean Sea,) on some even to 36°, (corresponding to the 
latitude of Morocco,) but not the smallest particle of lim’thern 
polar ice has ever reached even the northernmost cape of 
Europe. The Gulf Stream in its course is more poweif tl and 
steady than all the winds; only the the polar ice and polar 
currents in spring and summer exercise a great inlinein-e over 
it. The polar stream presses at three places against it: iirst, 
from the northwest, east of Newfoundland, then frmn the 
northeast of Iceland; at both these places the polar stream is 
buried and proceeds beneath the Gulf Stream, after having 
pushed it olt laterally to the southeast. But for the third 
time, at Bear Island, the polar stream comes direct V re-ainst 
the Gulf Stream from the northeast, splits it in'o two op three 
branched, and in places even presses it beneath-its own waters 
at least in July. Under the lee of Spitsbergen, this latter 
branch rises again and proceeds on the surface according to 
Barry's observations to latitude 824° north. The main branch 
east of Bear Island, has been traced by Dr. Bessels to latitude 
76° S' north, where in August, 1869, it had'still a temperature 
of 41.2 J . 

“ The polar streams, in conformity with the general laws of 
nature, are less powerful in winter than in the summer. The 
polar ice does not drift as far southward; it makes lint more 
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or less to tho Arctic coasts and islands; in spring and sum¬ 
mer, on the contrary, it drifts along similar to the glacier 
tongues, in Alpine mountains, or the ice in our rivers. The 
Gulf Stream is in winter more powerful than in summer, 
while the polar streams, so to say, set at rest in some measure, 
withdraw their ice and concentrate it around the land. The 
relations of the temperature of the Gulf Stream within them- 
6C*lves, are about the same in January as in July, the fluctu¬ 
ation between its maximum and minimum temperature, (July 
and January, or August and February,) would be on the 
average only about 9° of Fahrenheit, ( 4° of Reaumur.) 

“ What immense contrast to this extraordinary temperature 
is offered by the temperature of tho air on the mainland! 
From the sea and air isothermal line of 86.5° Fahrenheit, 
(2° of Reaumur,) at Philadelphia, to Northumberland Sound, 
with — 40°, the distance is 2280 miles nearly due north, 
There is, therefore, in about each thirty miles a fall in temper¬ 
ature of one degree, as you go north. From the same point 
at Philadelphia to the Gulf Stream, east of Fruholm, on the 
same isothermal line of 36.5° Fahrenheit, (or 2° of Reaumur,) 
there are in the direction of the Gulf Stream, in an air line, 
about 5400 iniPs, in which distance there is no fall at all in 
.the temperature of the Gulf Stream. There, one degree of fall 
in each thirty miles; Lore, the same temperature along 5400 
miles in a northeast direction. Such is- tho influence and 
power of the Gulf Stream. In the latitude of Berlin, which 
has a mean temperature ot the air in January of 28°, the 
Gulf Stream has 50° ; at the Faroe Islands it has still 42.1 D ; but 
in Jakutsk, in the latitude of the Faroes, the air is 40 1 below 
zero, a difference of 82.1°.” 

Scoresby remarks: “In some situations near Spitzbergen, 
the warm water not only occupies the lower and mid regions 
of tho sea, but also appears at the surface; in some instances, 
even among ice, the temperature of the sea at the surface has 
been as high as 30°, or 38°, when that of the air has been 
several degrees Inflow freezing. This circumstance, however, 
has chiefly occurred near the meridians of 6° to 12° oast of 
Greenwich, and we find from observations that the sea freezes 
less in these longitudes than in any other part of the Spitz- 
bergen sea/* 

“ The hot source and core of the Gulf Stream extends from 
the straits of Florida, along the North American coast at all 
times, day and niglit, in winter and summer, even in January, 


Digitized by 


Google 



with a temperature of 77°, and more, up to the 37° of north¬ 
ern latitude, while at the same rime, and in the same latitude, 
in Africa, (Tunis,) the temperature of the air is but 53.4 h 
The Gulf Stream transports and develops still, in this lati¬ 
tude, a higher temperature than water and air possess in the 
Atlantic ocean, even under the equator, on which neither in 
July nor in January, the temperature is ever as high as that 
of the Gulf Stream, in latitude 37°« north.”* 

Why is this? We have shown that heat could not ho 
forced down by tlie sun along the line of the Gulf Stream, by 
any power of which wo have a notion. If this heat could bo 
derived from the sun, it is clear that the temperature of the 
ocean under the equator should ho at least as great, if not 
much greater, than it is in the straits of Florida, or up to the 
37° of north latitude; but we know, experimentally, that this 
is not the case, but that the heat is actually less either on land 
or ocean under the equator, than it.is in that portion of the 
Gulf Stream from the straits of Florida to the 37° of north 
latitude. Therefore solar radiation of heat is out of the ques¬ 
tion. lS r or could the great heat* at the immense depths of the 
Gulf Stream, penetrate thereto, even if it were possible for 
heat to descend to our planet from the sun, for the tendency 
of heat is everywhere to ascend into the atmosphere, and it 
could not remain permanently at those depths in opposition 
to that tendency. We must therefore seek the cause of this 
marvellous heat in the waters of the Gulf Stream, somewhere 
else than in the sun. 

We are told by our geologists that very great heat exists in 
the interior of our earth—and the existence of volcanoes in 
many portions of the globe which are now active, as well as 
those which have been quiet for a period of time unknown 
to man, all attest the truth of their assertion. These volcanoes, 
past and present, have subterranean and submarine communi¬ 
cations with each other, which permeate large portions of the 
interior of the earth and serve to transmit any excessive ac¬ 
cumulation of heat from its immediate source to even the 
most distant parts of the earth’s interior, for radiation to the 
surface of the earth. These communications are simply flues 
for distributing the interior heat of the earth to its various parts. 
The greatest heat is and always has been under the equator, 
and these flues are for the most part submarine. If you will 


* From Dr. A. Peterman’s Essays on the Extension of the Gulf Stream. 
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take an alias of physical gxmnxphy an 1 cast your ores upon 
the man Hotting the distrih ohm of volcanoes and the region-? 
snip ft to.earflcpinkes, you wi!! discover that the southern part 
of Mexico and the isthmus connecting the two Americas are 
studded with volcanoes, while the Caribbean sea is tilled with 
them. Thl-s ? volcanoes arc douhth ss connected by Hues which 
are miked into many proximal** hues in the straits of Florida, 
through which lire surplus h./at of the intern >r of the earth under 
the AVwrh*an continent and a part of the Atlantic ocean and 
the (hili of Mexico is transmitted to line A retie regions^ warm¬ 
ing the waters o! the Gulf Stream through its whole length, 
and thus nm hu'Htmg the climates of the western parts of 
Europe.- Another system of volcanoes will be observed almost 
on the mine m uddian, extending.from Tristan d'Acunha in the 
southern Atlantic ocean though Trinidad, St. Helena, Ascen¬ 
sion, ( ape Verd Islands, CPnapv Islands, Azores, Iceland and 
Jan ?,h yen, to the Aretie regions. Tic-sii volcanoes attest 
a central heat, forcing a passage l»v the repellent afiinity of 
positive electrieity with which it is itm-x-iamd in the direction 
of the polar axis of the earth, 'to outbis at cither pole. 
When obstructions are met with in the passage of this heat 
and em-triofpv towards the poles in the interior of the earth 
voleaii'H s arc formed, the superincumbent crust of the earth 
is upke:,red and a vertical flue or chimney instead of the origi¬ 
nal horizontal or inclined tine is dec loped, and an eruption 
of matter is thrown out to form an island, which in a series 
of ages may become a continent. 

The o‘ nvo systems of submarine flues carrying the heat of 
the central portion of the interior of the earth under the 
At ten tie ocean* a part of the American continent, the Carrib- 
bean sea, { * >f Mexico and the Antilles, meet under the 
Atlantic <> rm i > the southeast of the bland of Iceland, each 
furnishing ho Aipply of heat to maintain the temperature of 
the Gift Stream, as well in its greatest depths as on its 
extend-'I surface. As heat ascends from its source into the 
atmosphere, it passes upwards from the bottom of the Gulf 
Stream through it to its surface, associated with its positive 
eleetrbry, where it encounters the negative electricity of the 
atmosphere, and hv conjunction with it, increases the heat of 
the air above'the water, which air, thus w armed, attracted hy the 
colder air negatively electrified of the land that is nearest to it, 
flows in a steady wind towards it, ameliorating its climate and 
promoting the lunlth and happiness of its inhabitants. 
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All warm currents of water, wherever they may bo situated, 
have a similar origin in the beat developed in the interior of 
the earth. The islands of the Pacific ocean may be all regarded 
as volcanic. The western coasts of America from Cape Horn 
to their northern limits, furnish a corresponding proportion of 
volcanic action, and the warm Japanese current through 
Behring’s straits and along the coast of Asia, evinces a similar 
origin in submarine flues conveying heated air under the 
ocean to the Arctic regions on that side of the globe. 

“ The British expeditions for deep sea soundings ascertained 
the temperature of the water of the Gulf Stream, at a depth 
of 6000 feet, (being more than one mile,) to be 88.1°, and at 
14,610 feet, (being nearly three miles,) to be still 36.5°. Com¬ 
pared with this, the deep sea temperature of the Gulf of 
Arabia, and even of the water under the Equator, will be 
found very low, sinking to 34°; in general, the deep sea 
temperature of the tropical oceans is lower than that of the 
Xortk American basin. 

“In the northern Atlantic ocean, between 50° and 60° of 
latitude, there are certain bands of water of a high tempera¬ 
ture interposed between bands of water of a lower temperture. 

“ These lands of a h igher temperature are to be. found, more or less, 
where a warm current and a cold current converge , as r for instance, 
east of Iceland . The two principal bands alluded to by Admi¬ 
ral Irminger, in his memoir, in about 60° of north latitude, 
between the Shetland islands and Cape Farewell, are, doubt¬ 
less, the two convex vertices of the Gulf Stream in that 
region. 

“ The fact that the entire sea between Scotland and Iceland 
consists of a great number of such warm and cold bands of 
water, adjoining each other, is best proved by the cruise of 
Lord Dufferin, who, sailing from Stornoway, in the Hebrides, 
to Keikiavik, between the 13th and 20th of June, 1866, oh 
served the temperature of the surface of the sea every two 
hours—in all, ninety times—and found it to change not less than 
forty-four times, or, in the average, once in fourteen nautical 
miles, the change fluctuating between 52.9° and 43° ; for the 
most part, however, between 50° and 47.8°; while on starting 
from Stornoway, the temperature was observed to be 4s , and 
on arriving at Iceland again 43°. 

“ There are bands where the water is of a higher temperature 
close to one where it is of a lower temperature, .and such 
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1 A arc found on each passage across the Atlantic, ho tween 
Vi iihill ami Greenland. The didcrence between the highest 
and the lowest temperatures of the sea observed oil this line 
<d‘the Atlantic ocean is 10.8°, up to 80° or 40° west of Green¬ 
wich : to the wxst of this meridian, the temperature fell more 
rapidly, the more so the nearer to Greenland. The tempera¬ 
ture of the warmest hands is defined frequently pretty sharply 
against the waters which run through thorn. Tins high 
temperature of the sea at its surface, extends 80 degrees of 
longitude, or at least 900 nautical miles west of F.airhill. 

Findlay mentions that the temperature at the depth of 
1200 feet was found to be only 55", while on the surface of 
the Gulf Stream it reached 77.4\ In the Florida straits, 
where the velocity of the Gulf Stream is greatest, the tem¬ 
perature at 4800 feet- was found to be only 83.1°. 

The warm water of the Gulf Stream is not found at consider¬ 
able d pths, much of the heat of the lower strata escaping to 
the surface. It is, besides, a fact, that this warm water is but 
little apt to mix with the adjoining sea-water. 

“Above the broad Atlantic ocean, in high latitudes, in the 
colder seasons there is a relatively high temperature, which by 
the prevailing western and southwestern wind3 is carried to 
the coasts of Europe.” 

Let us now consider, some of the recognized laws of 
hint and electricity. It is known, that where two adjacent 
different temperatures exist there electricity is evolved. 
i\ow the waters of the Gulf Stream, the Japanese current, and 
of other hot streams existing in the oceans and along coasts, 
deriving their heat in the first place from the submarine fines 
connecting subterranean and submarine volcanoes with the 
Arctic and Antarctic regions, admit of the passage of this heat 
through their globules to their upper surfaces, in conformity to 
the attraction of heat from the surface of the earth to the upper 
atmosphere. This ascent of heat from the bottom of these hot 
streams through their waters to the atmosphere, in connection 
with the indraught of cold Arctic and Antarctic waters flowing 
over the bottom of the oceans, is the cause of the low tempera¬ 
ture always found at such depths in those waters—while in¬ 
termediately from the bottom of the ocean to the surface in 
such hot currents of water, the temperature varies till it comes* 
nto contact with that of the atmosphere, and that of the ocean 
water encompassing these hot currents of water through their 
whole extent. The contact of these different temperatures 
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evolves electricity, which hs positive where the high tempera¬ 
ture of the water pervades its greater volumes, and negative 
electricity where the cold Arctic and Antarctic waters exceed in 
volume, below the surface, the waters of the hot stream. The 
conjunction of these opposite electricities evolves heat, which 
being absorbed by the water where they meet serves to supply 
a continuous source of heat to the farthest extremities of sueh 
hot currents of water to the Polar regions—and this is why 
this great heat is maintained from its original source in the 
Florida straits to the high latitude where it is observed. The 
cause of the hot waters of the Gulf Stream not mixing readily 
with the colder waters of the Northern Atlantic ocean, will he 
readily found in the junction of these opposite electricities, pro¬ 
ducing heat where these hot and cold waters meet. 

In ascending from the earth in a balloon, aeronauts have 
discovered the same law to prevail among gaseous fluids as 
among liquid fluids on the earth, and that strata of heated air, 
even at. great elevations, are as it were sandwiched between 
others of far lower temperature; the contiguity of these strata 
of warm and cold air develops heat and electricity as well as 
magnetism in the atmosphere, as is done also in the waters of 
* the ocean by corresponding columns of warm and cold water 
in juxtaposition. These attributes of fluids are, therefore, 
among the great sources of the evolution of these impondera¬ 
ble powers. 

The cold Arctic and Antarctic currents of water, in motion 
to the Equator from the poles while currents of warm water 
from the tropics to the poles are moving beside them in a 
directly opposite direction, are conclusive evidences that they 
are impelled by magnetic attractions and repulsions in the 
crust of the earth, and so it is also with the aerial currents of 
the atmosphere. Those of a great elevation, having a very 
low temperature, are attracted towards the Equator and down¬ 
wards to the earth by its magnetism, while the warm equato¬ 
rial currents, repelled from the earth by the same magnet¬ 
ism which lias attracted the cold upper current downward 
towards it, ascend to the upper regions of the atmosphere 
attracted by the opposite magnetism existing there, and in 
both cases in opposition to the supposed law of gravitation, for 
the air descending to the earth from the elevated regions ot 
the atmosphere is much thinner and more attenuated than the 
air beneath, and the ascending warm air is much denser than 
the air of the regions that it seeks. The diagonal and spiral 
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motions of either the descending or the ascending currents of 
the atmosphere are produced by the magnetism of those portions 
of the atmosphere, through which they are respectively 
passing. 

"When our attention is directed to the fact of the Labrador 
end Polar, or Arctic currents running towards the Equator, 
while by their sides the Gulf Stream is running towards the 
Arctic regions in an opposite direction; and when it is dis¬ 
covered by the deep sea soundings, that there are currents of 
water of varying temperatures at great depths which also run 
side by side in opposite directions, at whatever depths, we are 
forced to the conclusion that no conceivable system of gravita¬ 
tion ten be devised to explain the anomaly. But if we apply 
the law of development of heat and magnetism, by the con¬ 
junction of opposite electricities, which are always associated 
with dl Her cnees of contiguous temperatures, the solution of 
the phenomena referred to becomes comparatively easy. The 
electro-magnetic condition of the. warm water of the Gulf 
Stream is repelled from the Equator, and attracted Ly the 
opposite electro-magnetic condition of the waters and atmos¬ 
phere about the Korth Pole, while th 6 cold waters of the 
Labrador and Arctic currents are repelled by the similar 
electromagnetism of the waters at their starting point, and 
are attracted towards the Equator by the opposite electro-mag¬ 
netism of the warm waters there. Similar causes produce 
. similar effects in the southern hemisphere, and similar electro¬ 
magnetic forces dominate in the atmosphere all over the 
planet. Hence we find there, horizontal winds blowing in 
opposite directions, one above the other, and it is by this wise 
arrangement of oppositely electrified currents of air that the 
rainfall is scattered and distributed over vast areas of the 
earth’s surface,modifying the temperatures and furnishing 
to the parched and arid soil those supplies of water for irriga¬ 
tion, so indispensable to the support of animal and vegetable 
life upon it. 

In the year 1828, I was detailed with two other officers of 
the army, by the Secretary of War, to make a survey of the 
mountainous region in the states of ISTorth and South Carolina, 
Georgia, and Tennessee, lying between the head of navigation 
on the Saval)nah river, at the eastern foot of the Blue Eidge 
mountains, and the head of navigation on the Tennessee 
river, on the western side cf the same mountains. The object 
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of the survey was to ascertain the practicability of construct¬ 
ing a navigable canal oil the mountains, to bring the produce 
of northern Alabama and eastern Tennessee to Charleston, 
in South Carolina, and Savannah, in Georgia, instead of send¬ 
ing it to Mobile and New Orleans, and thus it was hoped by 
the administration of the Government to reconcile the people 
of South Carolina and Georgia especially, to the policy of 
having the internal improvements of the country to he made 
by the Federal Government instead of by the State Govern¬ 
ments. 

On reaching our destination, I was directed to run a line of 
levels from the head waters of the Savannah river over the 
mountains to those of the Tennessee river, a distance, if I 
remember rightly, of some ninety miles. I had under my 
command eleven men—mountaineers—stout, strong, active, 
and hardy fellows. The other officers ware employed in 
prospecting for other routes across the mountains, at consid¬ 
erable distances from that I was pursuing. The country was 
then very thinly settled, and a portion of my route bordered 
on the lands occupied by the Creek or Cherokee Indians, then 
living in the state ot Georgia. Of course, we had to carry all 
our supplies with us, the country furnishing little or nothing. 
W e were occupied on this duty some five months, from July 
till December. Frost appeared in the latter part of Septem¬ 
ber, on the parallel of latitude of Charleston, in South Caro¬ 
lina, and thin ice was formed on the streams almost nightly 
after October 15th. In the latter part of October my party 
was benighted in the valley of the Little Tennessee river, far 
away from any human habitation, on a narrow alluvial bottom, 
overhung by a precipitous and lofty mountain. The man 
detailed to bring to us from the mountain ridge our supplies 
for the day and night, had missed his way, ami had descended 
to the river, at a place that we had left several miles behind 
us. lie had not observed our trail, and supposing that we 
liad not passed the spot which lie had reached, lie kindled a 
fire, and remained there all night awaiting our arrival. After 
sendin g men in every direction in search of him, who returned 
without success, I began to.make arrangements for 1 lie night. 
The air was cold and humid, ice being formed of the thick¬ 
ness of a quarter of an inch on the still waters of a portion of 
the river, a heavy growth of timber in the valley of the river 
where I had baited rendered the ground, as well as the air, 
very damp. The men, like myself, were all dressed in ught 
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summer clothing, and fire, therefore, became a prime necessity, 
but the question was, how to obtain it. At that period, 
lucifer matches, if they had been invented, cpuld not be 
procured where we were. My arms and ammunition, 
with the rest of our supplies, were with my wagon, 
and where it was we had not been able to discover. 
It occurred to me to procure tire by friction, for at that 
day it was thought that heat was evolved by friction. So I 
divided my ten men into five reliefs of two men each, and 
directing some of them to gather the driest pieces of wood 
they could find, I notched the pieces so as to make the 
greatest rubbing surfaces possible in them, and then I set two 
men at a time to rub the pieces of wood together. Having 
some pieces of dry paper in my pockets, I hoped to be.able to 
kindle a lire with them, when sufficient heat should be 
developed by the friction of the pieces of wood. The men 
relieved each other every five minutes, after having rubbed the 
pieces of wood together, vigourously and rapidly; the wood 
became blackened, and much smoke was given out, but no 
fire could be produced. The wood itself was not sufficiently 
dry, and none more suitable could be procured. The evening 
air was cold and damp and carried off as fast as it was evolved 
the positive electricity which flowed from the friction pro¬ 
duced on the wood by the active rubbing of the men. One of 
the elements therefore to develop the heat, viz: the negative 
electricity of the atmosphere that we needed, was wanting. 
Alter having kept these five reliefs of the men continually busy 
in rubbing these pieces of wood for two consecutive hours, 
I gave up the effort in despair, and we submitted ourselves to 
the circumstances of our sit uation, and passed a dismal night 
of great suffering. Had the wood and the night air been dry, 
we should have kindled a fire in fifteen minutes with such 
an amount of frictional electricity as was developed by the 
rubbing of the wood by the men. The experiment satisfied 
me that heat is only developed by the proper electrical condi¬ 
tions and not by friction of itself. As it was, all the friction 
we could produce did not prevent us from passing two 
days and nights in these mountains without food or fire, the 
water on the river, in its tranquil parts, having been frozen at 
night of the thickness of a quarter of a dollar or an English 
shilling. 

Every housewife in the country knows that if she suffers 
the sunlight to fall upon the burning fuel on her hearth, the 
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combustion of the fuel will be deadened by it,'and if allowed 
i'i eontinue long, it will be extinguished. This is owing to 
the de-oxydizing power of the blue ray of the sunlight, which 
s ‘parating the oxygen gas from tlie atmospheric air in the 
■-chimney, prevents the combustion of the fuel from the 
absence of oxygen gas. Whoever lias seen one of our western 
prairies on lire, must have observed, in the stillness of the 
la riling air and in the bright sunshine, that the eumbustiori 
of the dry grass and herbage was slow, the fame lazily creep¬ 
ing from one stalk to another till a canopy of smoke intercept¬ 
ing the sunlight, allowed a current of air to be formed 
beneath the smoke, which fanned the combustion into active 
flame. These results were from the removal of the oxygen 
gas from tiie air in the first place, by the blue ray of the sun¬ 
light de-oxydizing it, and in the second part, obscuring the 
sunlight by the canopy of smoke, which permitted the oxygen 
gas in the atmosphere to he re-united to the air beneath it, 
and to supply the oxygen gas to support anew the combustion 
on the prairie. 

It is therefore a mistake to suppose that friction produces 
heat. It evolves electricity, which, uniting with opposite 
electricity, develops sometimes heat and sometimes cold, as 
one or other of the electricities is predominant in volume and 
tension at their conjunction. This is illustrated by the 
passage of sunlight through two adjacent panes of glass, one 
being blue, the other colourless and transparent, at the same 
angle of incidence. Glass is known to be a feeble conductor 
of heat as well* as of electricity, for we use glass in our 
windows to confine within our rooms the artificial heat pro¬ 
duced within them during winter, and in northern regions 
double sashes are used in the windows, the outer sash to 
prevent the cold from penetrating through them, and the 
inner sash to confine the warmer air within the rooms; and in 
electrical experiments, glass handles are used to insulate 
currents of electricity intended to be passed from one pole of 
the battery to the other. 

Xow when sunlight with its enormous velocity falls thus 
upon two such adjacent panes of glass, it will be found that 
the plain transparent glass is cold to the touch of the hand, 
while the blue glass is hot when so touched. If friction pro¬ 
duced heat, both of these surfaces should have the same tem- 
p *rature, hut such is not the case. The reason is obvious. 
The sunlight passes through the plain transparent glass, only 
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slightly retailed by its uonsity, wliioli is greater than that of 
the atm sphere, hue subject to its refraction—while six of the % 
primaiy rays of the sunlight that impinges upon the blue 
glass, are suddenly arrested by the impact with it, which 
shatter- the composite rays of indigo, violet and purple into 
their c mp<incur [ruts, and only admits of the passage of the 
blue ray through it. This sudden stoppage of a velocity of 
Isd,00- * miles per second of six of these primary rays of sun¬ 
light produces enormous friction, which evolves negative 
electricity from these rays, which coming in contact with the 
vitreous or positive electricity of the glass evolves heat, that 
expanding the molecules of the gla^s allows the heat thus 
develop d and a current of electro-magnetism, produced at 
the same time by this conjunction of opposite electricities, to 
pass through the glass, and to produce the marvelous results 
up >n animal and vegetable life that we have announced. 
This, then, is the theory that explains the almost magical 
effects that are produced in life by the impact of sunlight upon 
the adjacent surfaces of plain transparent glass and blue glass. 

The facts are in such harmony with the explanation of 
them, that as we cannot deny the facts we are bound to 
accept the theory that elucidates them. This will relieve the 
scientific mind that is always bothered to accept a new fact or 
to comprehend a new theory. 

Light is diffusible. This is apparent ’everywhere in our illu¬ 
minations. It is also compressible, as illustrated by the con¬ 
centration of sunlight through a common lens or sun glass into 
a focus, by which a boy lights his sugar or inflames a squib of 
gunpowder. This shows that rays of light move through- 
ether, and our atmosphere, without touching each othqr, and 
that when they are compressed together, as in this lens, their 
tangeney produces friction, and this friction evolves negative 
electricity, which has caused their separation, which negative 
electricity brought into contact with the vitreous or positive 
electricity of the glass of the lens, develops heat of extraordi¬ 
nary intensity. Kow, when we come to apply these attributes 
of light to the physical condition of our planet, we are ; t no 
loss to assign the variations of our temperature throughout 
our seasons, directly to the action of light upon the various 
solid, liquid or gaseous constituents of the planet, which at 
certain times and in certain conditions are oppositely electri¬ 
fied to the rays of light. 

There is no atmosphere about the moon and consequently 
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i: ha- no huff, as the rays of light which fall upon the 
. nr;:m# being negatively electrified as limy pa— through th-. 
odd ether of stellar an>l planetary spare, on lvirhing the 
m-mn at a very small angle of incidence them the sun, are :n- 
sHuu'iy rejected’from its surface upon thy earth and inn¬ 
s’' re, The moon itself being negativelv electrified hv its con- 
taet with tills ether in its career in its orbit, this iu-gntiVe!y 
cl .‘etrilied condition of the moon’s surface ivph- ti c revs of 
light therefrom, and hastens their re tier t ion. The iv • tion <. n 
its axis is the effect of electrical forces in its iunrl a\ and -its 
motion around the earth, and with it around ihe >c ■ , results 
from the magnetism contained within its erinr, at. i in tho 
earth and its atmosphere, as well as in the plane;-, due sun 
and the ether of space. 

Uo one impulse could possibly send light from its various 
soar :*es in the firmament through space with its e msrant 
velocity of lbd.OOO miles per second. It is impelled mromJt 
space with its own concomitant forces, as a rocket fund from 
it.- stand is continually driven forward, by the forces evolved 
in the combustion of its composition, till It i- extUmsi k d. 
So light is repelled from its sources in tho firmamem by i:s 
negative electricity, and its velocity is maintained by th c am ‘st¬ 
ance of the negative electricity of the ether through which it is 
passing, continually driving it forward. This condition of 
negative electricity in light being constant, and its velocity 
uniform, its rate of speed is maintained till it enters our a trium¬ 
ph ere, where it encounters electrical disturbances of opposite 
as well as similar conditions, producing its refraction, its re¬ 
flections* its polarization and its absorption. On reaching trie 
surface of the earth, which at every moment presents a new 
portion to thy action of light, all the phenomena of day, 
twilight and night, of heat and cold, of dryness and urn; Hire, of 
atnn-spheric and climatic changes, are developed, fwn urn suc¬ 
ceed each other, according to the angles of Incidence of the surds 
light. AVhcn it falls in the summer on certain parts of the earth 
almost vertically, no rays of light are reflected from it, they 
all mining** upon it with their inconceivable velocity, develop¬ 
ing by their friction with the earth an opposite electricity to 
their own and that of the atmosphere, whose union produces 
the heats of s miner. In winter, though the earth is three 
millions of miles nearer tire sun than it is in summer, yet the 
angle of incident# of themtin's rays of light is so small and 
amt-a that a large proportion of them are reflected into space 
without producing the friction with the earth which is neccs- 
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nary to evolve an opposite electricity and heat consequent 
upon the uni<»n of the two electricities ; hence the temperature 
of the winters in such parts of the earth’s surface is low, and 
cold prevails. The intermediate seasons make an average 
hot wo * n the extremes of summer and winter, from the cor¬ 
responding angles of incidence of their light. 

One of the most beautiful illustrations of the remarkable 
power developed by the compressibility of light is furnished 
in the celebrated exploits of Archimedes, the Syracusan, the 
most learned of the mathematicians of antiquity, in destroying 
by means of reflecting mirrors the fleet of the Romans, who, 
investing the city of Syracuse by land, wore blockading its 
port with a numerous fleet, which was preparing to batter the 
sea walls of the city with battering rams and catapults. 
Archimedes com-eived the idea of destroying this fleet, which 
was unapproachai.ee by any adequatic force under the control 
of the Syracusans, by concentrating upon it the light of the 
sun, reflected from mirrors into foci, successively thrown 
upon the several ships of the fleet, at the distance of an 
arrow's flight from the shore, or from 150 to 200 feet. 

The two ancient authors who have furnished the clearest 
account of this extraordinary feat in warfare,are Zonaras and 
Tzetzes, who each lived in the twelfth century of the Christian 
era. The passage in the history of Zonaras does not enlighten 
us in regard to the construction of the mirrors used by 
Archimedes, it simply states the fact, and in another passage 
the same author says, that under the empire of Anastasius, in 
the year 514, A. I)., Proclus with burning mirrors burnt and 
destroyed the fleet of Vitalien, who was besieging Constanti¬ 
nople, and he added, their invention was ancient, and that Dion 
gave the honour of it to Archimedes, who had used it success¬ 
fully against the Romans at the siege of Syracuse. 

The historian Tzetzes, enters more fully into the description 
of the mirrors used by Archimedes, which he said were com¬ 
posed of a central hexagonal mirror, surrounded by others of 
a smaller size, which by the aid of hinges and metallic plates, 
could he so exposed to the sun, that its rays of light tailing 
upon them would be reflected and then concentrated into a 
common focus, developing so great a heat that the ships of 
the Romans were burnt by it, even at the distance of an 
arrow’s flight. - 

Among the moderns, Kircher has written that Archimedes 
had been able to burn, at a great distance, with plane mirrors, 


Digitized by C.ooQle 



175 


experience having taught him that in assembling in this 
manner the images of the sun, a heat could be produced at a 
oiut where these images were united. 

Mr. Du Fay, a member of the Royal Academy of Sciences, 
in a memoir printed m 1716, stated that the image of the sun, 
reflected by a plane mirror more than 600 feet, upon, a eon- 
cave mirror with a diameter of 17 inches, burned inflamma¬ 
ble substances, at the focus of this concave mirror. He more¬ 
over added that some authors had suggested tjiat a mirror, 
with a very long focus, could be formed by using a largo 
number of small plane mirrors, which might he held in the 
hands of as many persons, and so directed by them as to 
throw, by reflection, all the images of the sun upon a given 
point, thus developing great heat; hut at the same time he 
treated the story of Archimedes burning the Roman fleet at 
Syracuse as the veriest fable, and worthy of all ridicule. 

It is very singular that men will frequently believe state¬ 
ments of the most improbable and even impossible character, 
who, at the same time, will reject the best established historical 
facts when they happen to be outside their circle of know¬ 
ledge. Such has been the fate of the history of the burning 
mirrors witli which Archimedes destroyed the Roman fleet at 
Syracuse. This fact, related by ninny historians, believed, 
without question, during fifteen or sixteen centuries, was, in 
the seventeenth century, not only disputed, but was treated 
as a silly fable by many of the savans of that period. Even 
the illustrious Des Cartes openly denied its possibility, and 
we must acknowledge that witli the then received opinions on 
Dioptrics, Des Cartes was excusable for not believing the 
mirrors of Archimedes ever to have existed. 

This incredulity, on the part of many persons claiming to 
be scientists, excited the interest of M. de Putfon, the cele¬ 
brated naturalist, at the time the Intendant of the Jardin des 
Plantes, at Paris. lie determined to test the question practi¬ 
cally, and for this purpose constructed a system of reflecting 
plane mirrors, by which lie attained complete success. He 
began by measuring the loss of illuminating power in the 
reflection of the sun's rays from metallic mirrors of the finest 
polish, when compared with the loss so sustained by reflec¬ 
tion from plane glass mirrors covered on their hacks with tin 
foil. It was found that the glass mirrors lost less light by 
reflection than the metallic mirrors did, but that it required 
two plane glass mirrors of the same dimensions to produce, 
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at a given distance, an illumination equal to that from the 
same unobstructed beam of sunlight passing into an obscure 
room through an aperture iu the window shutter, and conse¬ 
quently, that the number of lii.s glass mirrors should he largely 
increased t > produce any sensible el feet on combustible sub¬ 
stances. After studying his subject in its various relations to 
the laws of light'and heat, as then-understood by scientific 
men, M. de Butfon constructed his mirror of 108 pieces of 
p’ane glass, covered on the hack with tin foil, each piece being 
six inches wide by eight inches long, separated from each 
other by four lines, and mounted on a stand, which was sus¬ 
ceptible of being moved in every direction; each of these 
glasses had a separate setting, so that it could he separately 
moved iu every direction, independent of the movements of 
the other glasses. It required about half an hour to adjust 
the reflected images of the sun from these mirrors into a com¬ 
mon focus. When the glasses were properly arranged, and 
the focus adjusted, a hoard of beech wood covered with pitch, 
was set on lire by 40 of these glasses at the distance of 60 feet; 
with 08 glasses, a board covered with pitch and sulphur was 
get on lire at the distance of 120 feet. A slight combustion was 
produced on a board covered with wool cut very fine, by 
employing 112 glasses, at the distance of 138 feet, with a very 
pale sun. At 150 feet of distance, a board cover'ed with pitch 
was made to smoke with 154 glasses, and it was thought that 
it would have been burnt if the sun had not become overcast 
with clouds. With a still feebler sun, chips of pine wood 
covered with pitch have been set on fire in one minute and a 
half, at the same distance, with a like number of glasses. 
"With an unclouded sun, a pine board, covered with pitch, at 
the same distance, has been quickly set on fire with 128 
glasses, and the fire has caught the whole surface of the focus, 
/which was 16 inches in diameter, at that distance. Finally, 
the focus having been shortened to the distance of 20 feet, 
with 12 glasses the substances easily combustible were set 
on fire. With 45 glasses a tin canister, weighing six pounds, 
lias been quickly melted with 117 glasses. Thin scraps of 
silver have been melted, and a sheet of iron lias been made 
red hot; and there was reason to believe that if all the glasses 
of the mirror had been used, metals could have been as easily 
melted at 50 feet distance as at 20 feet. 

These experiments have been made with a sun of a spring 
time, and without much power, having been enfeebled by 
atmospheric vapours. If then, with these disadvantages, wood 
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could bo burnt at 150 feet distant, wo may well think, that 
with a summer’s sun, it could be readily burnt at 200 feet 
distance, and with three similar mirrors it could ho set oil 
iire at 400 feet distance. M. do Button thought that with 
mirrors similar to his own, combustibles could not bo inflamed 
beyond a distance of b00 feet. 

Let us attempt an explanation of these phenomena. The 
enormous velocity of rays of light in coming to our planet, 
establishes the fact that they cannot touch each other in their 
passage, since if they jostled each other their velocity would 
be greatly diminished. Repelled from each other, therefore, 
by their own negative electricity, as well as by that they have 
received from the cold ether through which they have passed, 
they are attracted to the glass of the mirrors and their metal¬ 
lic backing, by the vitreous or positive electricity of those sub¬ 
stances. On striking the glass, these rays produce friction, 
which evolves positive electricity, the junction of these oppo¬ 
site electricities evolves heat and magnetism, the rays of heat 
thus developed follow the same laws as do those of light, and 
together, both are reflected from the mirrors and are directed 
to the common focus, where their concentration sets on lire 
combustible substances, and melts and vaporizes those of a 
more obdurate and intractable character. The refraction and 
reflection, as well as the polarization of light, are due to the 
repellent aflinity of electricity. 

When we are told that on many parts of the earth’s surface 
mountains have been uplieaved till their peaks and ridges, at 
distances varying from 10,000 to 24,000 feet above the level of 
the sea, appear to be covered with snow, which from year to 
year, and from century to century, continues to cover them, 
no matter in what latitudes they may exist, nor in what sea¬ 
son of the year they may be examined, we naturally ask our¬ 
selves, why is this? IIow does it happen, that these snow¬ 
capped peaks and ridges, at such great elevations above the 
sea, far above the region of the atmosphere in which clouds 
and vapours habitually love to roam as it were at will, bask¬ 
ing in a resplendent and brilliant sunlight, receiving all the 
supposed emanations of heat from the sun, that philosophers 
of every age have innocently conjectured that that luminary, 
like a human spendthrift, was lavishing upon in Unite space, 
in all directions, that a small portion of it might reach our 
planet, should preserve their mantles of perpetual snow, in all 
seasons, in all climatic changes that are occurring every 
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/, ynu'iit thousands of foot beneath thorn, and thus continue 
(LlYki:;, as it would seem, the mutability of all other earthly 
things? Some of our philosophers of the highest distinction, 
have gone into the most elaborate calculations to show what 
enonn us columns of icc, of the greatest density, could be 
molted by the heat of the sun, hr its constant emanation, in 
the smallest spaces of time, in the face of the fact that the 
snow clad mountains, that happen to be the nearest to the 
sun, have been from time immemorial, unaffected in tho 
slightest manner, by any beat derived from that great lumi¬ 
nary. Let us attempt an explanation of this wonder. The 
colour of snow is white. It lias a low temperature. Its elec¬ 
trical condition is negative, as is the white colour of sunlight, 
as are the rays of sunlight which reach us through the nega¬ 
tively electrified ether of space, also intensely cold, and the 
intensely cold upper strata of our atmosphere. As a conse¬ 
quence, white sunlight, negatively electrified, falling upon the 
white snow capped mountains, also negatively electrified, as 
are also the strata of our atmosphere into which these moun¬ 
tains lift their heads, these similar electricities repel each 
other. The white sunlight is reflected into space from the 
snow covered mountains, which remain undisturbed, and no 
trace of the action of heat, as derived from the sun, is any¬ 
where visible upon them. 

If the sun is a great magnet, it must have its magnetic poles, 
with their reciprocal attractions and repulsions. The plane of 
the sun's equator is said to be neither perpendicular to nor 
coincident with that of the ecliptic. Its magnetic poles may 
then fore be differently situated in it to the positions occupied 
in the earth by its magnetic poles. From the supposed.enor¬ 
mous volume and intensity of magnetism in and about the sun, 
we n ay ilifer that the velocity of the planets and of cometary 
■MW -r in their respective progress in their orbite, would bo 
■cl And when in their several perigees or nearest points to 
the sun, from its great magnetic attraction, and that as they 
severally receded therefrom, those velocities would he in¬ 
creased .from the loss of the sun's attraction by increase of 
distance from it, and the nearer approach to their apogees, or 
greatest distance from the sun, where the sun’s attraction 
would be the least, and the opposite magnetic attraction of 
the ether of space would he the greatest. If it were not for 
the interior forces of the planets, &c., causing their rotations 
on their axes, we might suppose that their movements around 
the sun might-he stopped entirely, when they had severally 
reached their perigees by the magnetism of the sun. 
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VfLen two magnets of different magnetic volumes and in¬ 
tensities are brought near eaeli other wdtli similar poles 
towards eaeli other, the greater magic d will rope! the lesser : 
if their opposite poles approach each other, the feebler w ill he. 
attracted by the stronger. Now the sun having much greater 
magnetic ]*ower than the earth, when the latter is at its peri¬ 
gee its velocity must be retarded by the greater attractive 
magnetism of the sun, ■which would hold it fixed when in peri¬ 
gee, hut for the rotation of the earth on its axis, driving it 
forward, and that retardation or .holding it hack aft <t it had 
passed its perigee would continue until the earth had receded 
so far from its perigee as to have reached the attraction of tie: 
■opposite magnetism beyond its apogee. 

The sun exhibits every characteristic and evidence of a body 
enveloped in.two atmospheres, so to state, the one in emitm t 
with it being the region of wdiito light, called the r ,, 

and outside of that, a region in which coloured light is some¬ 
times manifested, especially along the edges of the solar disc, 
and which last region is called the chr<mosj)!>(ff. The spot- 
on the sun are supposed to be holes of various forms and 
dimensions in the region of white light, through w hich the 
dark body of the sun itself has been seen. These spots or 
holes are liable to variations, and are analogous to the spots 
of sunlight on the smdaee of the earth, wdiich are sometimes 
seen to he surrounded by the shadows east upon the earth 
by the clouds above it. Nasmyth, in the year 1 md, made the 
discovery that the luminous portion of the sun's die* is tea 
composed of light of e<pial or homogeneous intensity, bur, 
consists of a minutely divided series of luminous streak's, 
wdiich he described as like, willow leaves, around wdiich the 
light is less intense, or rather the photosphere is more trans¬ 
parent. These willow leaves appeared to cross ca m other in 
all varieties of directions, and their average magnitude was 
about one thousand miles long, by a hundred miles broad; 
other observers have preferred to describe these appearmiees 
as granulations,” “rice grains/’ and u shingle heaedi/'* and 
as having elliptical forms, and of much smaller proportions* 

The moon, we know to be a reflector of light wdtbout the 
emission of any accompanying heat. The picture of the face 
of the moon exhibited to us, represents great irregularities in 
its surface, depressions, as if they w r ere craters of extinct vojfc 
.canoes, and elevations of great altitude, conveying the idea of 
volcanic mountains.; hut the general colour is that of a ligl.it 
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grev, ii«»t unlike to sheets of zinc, or tin foil, the latter oi 
which we use as backs or reflecting surfaces in our glass 
mirrors. 

If we thus get our nocturnal light from the moon, unac- 
companb'd by heat, why should we insist upon violating the 
well established laws of heat in its radiations, and declare the 
sun to he an incandescent body, continually in active com¬ 
bustion, requiring inconceivable masses of fuel of some kind 
to maintain it, ami surrounded on all sides by an immensity 
of ethereal space of so low a temperature that any radiation 
of hear from the sun must necessarily be absorbed and neu¬ 
tralized as soon as it should leave the body of the sun? We 
therefore, for the reasons stated in this book, reject entirely 
the theory of the incandescence of the sun, and of its lumi¬ 
nous metallic vapours of great intensity of heat. 

Wo have shown in the body of this work, that the colored 
lights constituting the primary rays of light, which are 
omitted from the various orbs of the firmament, negatively 
electrified, and are propelled by the cold negatively electrified 
other through which they are continually passing to the 
sun, and through its transparent or translucent chromosphere 
to the photosphere of the sun, are there commingled to 
produce its white light, which then is repelled or reflected 
from the grey u willow leaves,” “ granulations,” u rice grains,” 
or whatever they may lie, into ethereal space by the same 
negative electricity, which lias been associated with them 
throughout, a portion of which comes to us as the white light 
of the sun. 

This shows the synthesis or formation of the white light of 
the sun, and that it is merely an association of the primary 
rays of light thrown together bv electrical and magnetic 
attractions and repulsions in the photosphere of the sun, and 
so easily separable that the slightest change in the angle of 
incidence of the white light of the sun, as it falls upon vapours, 
clouds, or gases will excite their repellent affinities, and resolve 
them into the varied and brilliant tints of primary and com¬ 
posite colours, which everywhere in the temperate regions, 
serve to excite our astonishment, wonder, and delight. These 
changes need no accompaniment of heat, and as they are 
without it, wc return to the declaration of Moses, that u God 
made two great lights, a greater light to rule the day, and a 
lesser light to rule the night and the stars. 
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u And he =c*t them in the firmament of heaven to shine upon 
the earth, and to rule the day and the night, and to divide the 
light and the darkness; and God saw that it was good.” 

Among the fallacies of science, as taught in our schools, to 
some of which I have alluded in this book, there is not one 
more surprising than the statement made by our astronomers, 
that the earth, the planets, and the sun itself continually '\ 
revolve on their respective axes, and in their orbits from we t 
to east. We are also told that those orbits are eliiptn al 
curves which return into themselves. Aow we will illustrate 
this movement bv supposing that a man lias started from San 
Francisco, on the Pacific Ocean, to travel on the same parallel 
of latitude from west to east around the world. After he has 
travelled one hundred and eighty degrees on this parallel of 
latitude, he finds that he has reached the caM cardinal point 
from San Francisco, and if he should continue his journey, he 
must travel westward, which course will bring him in time hack 
again to San Francisco. How is it possible, therefore, in a- 
curve which returns to itself to travel always in the same 
direction ? There can he no fixed cardinal points in any solar 
or stellar system which is always in motion. In regard to 
the diminutive planet which we inhabit, the curvature or 
annulus of magnetic poles, north and south, is sufficiently 
stable and fixed to furnish cardinal points of the compass to 
regulate our journeyings upon it ; but with planets, stars, and 
suns, it is different. They have no fixed points in the celes¬ 
tial sphere, of which we have or can have any knowledge, to 
which the direction of their movements can be referred, and 
it is simply an absurdity to attempt to assimilate planetary 
and stellar motions to tligse of mankind on our earth. 

The planes of the orbits of the planets are neither c -incident 
with, parallel, nor p. rpendicular to each other, but they are 
supposed to intersect cadi other in such a manner that the 
sun shall always be in a ibcus, common to all of these ellipti¬ 
cal orbits; consequently any perpendicular line or plane to 
any one of these orbits, cannot be perpendicular to any other 
of them; and hence, there can be no cardinal points common 
to them all, and their motions cannot be from west to ca?t. 

My task is finished. When, in the beginning of this cen¬ 
tury, it was announced that the primary rays of light had dif¬ 
ferent attributes, and among them, that the blue ray stimulated 
vegetation in a remarkable degree, many persons on the con- 
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fnioiit oi’ Europe, as well as in the British Isles, instituted 
experiments, with a view to utilize these rays. Their experi¬ 
ments were failures, as they were made with homogeneous 
pm . d class, each of the primary rays having in this way been 
sc • , where tested, hut without satisfactory results. A know¬ 
ledge of these failures induced me to examine the subject of 
vegetable growth in its natural conditions. I soon discovered 
that where vegetation was most luxuriant, and exuberant, 
there the brilliant sunlight was always associated with the blue 
light of the firmament. That during the torpor of winter, the 
rays of sunlight fell upon the earth, owing to the declination 
of the sun, at such acute angles of incidence, that many of 
them were reflected into space without stimulating life on this- 
planet, white, at the same time, the blue colour of tbe sky was 
intercepted from our vision by the watery vapours and clouds 
that were constantly floating in the atmosphere. The absence, 
therefore, of tbe blue.colour of the sky, and many of the rays 
of sunlight at this season, together with its low temperature, 
convinced me that the Creator intended it to be a season of 
rest for vegetable and animal life, a sort of Sabbath, in which 
life, though existing in plants and animals, was reposing from' 
its activity, to be aroused into exercise on the return of the 
season of spring, when from tbe less declination of the sun, 
more of its light would be thrown upon the earth, associated 
with the blue colour of the sky, then unmasked by the dis¬ 
sipation of the clouds and watery vapours which had con¬ 
cealed it during the winter just past. I said to myself, “ here 
is the secret of the failures of these European experiments 
with the primary rays of light. I will follow the guidance of 
the Creator in cultivating my vines. I will associate the sun¬ 
light. with the blue colour of the sky, intensifying the latter.' 
I will make a tropical dim ate and atmosphere in the temper- 
are zone/' The results are before you. The reflections I. 
Lave made on this subject have induced my investigation into 
the Physics of Nature. I have not been satisfied with what I 
have heen taught in the schools. Their explanations are not 
consistent with the known or presumed facts. I have ven¬ 
tured, therefore, to form my own conclusions, irrespective of 
dogmas that have bemi thrust upon mankind for centuries. 

I do not profess to teach any one, but as a human atom 
among the masses of mankind, for whom all knowledge should 
be disseminated, I venture to impart to the public the conclu¬ 
sions to which I have arrived on these subjects, and that pub¬ 
lic may attach to them whatever value they please. 
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A very remarkable confirmation of my theory of the forma¬ 
tion of the equatorial diameter of the earth, as well as of those 
of the other planets, by magnetic attraction and repulsion from 
their respective poles, thus increasing those diameters in 
various proportions over their several polar diameters, has 
unexpectedly appeared in a paper read before the American 
Academy of (Sciences, at their meeting in this city held on 
Thursday last, N ovember 4i h, 1875, ami sent to it by Professor 
Joseph Lo Conte, of the University of California, a synopsis 
of which was published in the supplement to the Public Jj^bjer, 
of this city,, on Saturday, November Gth, 1875. The paper was 
entitled u On the Evidence of Horizontal Crushing in the 
Formation of the Coast Range of Mountains in California,” 
being the result of recent observations by the author. His 
theory is, that mountains are formed wholly by a yielding of 
the crust of the-earth along certain lines to horizontal pres¬ 
sure, not by bending into n convex arch filled and sustained 
by a liquid beta Oil th, but by a mashing together of the wh 
crust with the formation of close folds and a thickmiing or 
swelling upward of the squeezed mass. The author walked 
slowly through the cut made by the Central Pacific .Railroad, 
from the plains adjoining the bay of Hail Francisco through 
the Cua-d Ridge mountains to the San Jonqv i plains, a dis¬ 
tance of thirty miles. Both the sub-rang m into which the 
range is divided are composed wholly of crumpled strata, 
those of the western sub-range being crumpled in the most 
extraordinary manner. The sub-range nearest the hay is ex¬ 
ceedingly complex. From measurements of the angles of dip 
the actual length of the folded strata is two and one-half 
to three times the horizontal distance through the mountain* 
There must have been fifteen to eighteen miles of original smt 
bottom crushed into six miles, with a corresponding ups well¬ 
ing of the whole mass. 
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To anticipate inquiry and satisfy curiosity respecting the 
history of the autlior of the experiments mentioned herein, 
ami of the book itself, his civil and military history is as fol¬ 
lows, viz : 

AUGUSTUS JAMES PLEA S OUT GIST, born in the city of 
Washington, in the District of Columbia, January 21st, A. D. 
1808. lie was the second son of Stephen Pleasonton, of the 
state of Delaware, and Mary Hopkins, his wife, of the county 
of Lancaster, state of Pennsylvania. ■ His father, Stephen 
Pleasonton, entered the service of the government of the 
United States, in the State Department, in the year 1800, and 
continued to serve it till his death, which occured in the year 
1854, after a service of more than fifty years. Ho was Fifth 
Auditor of the Treasury Department, Acting Commissioner 
of the Revenue of the United States, and Chief of the Light 
House Department, for many years. He was of Herman ex¬ 
traction. 

His wife was the third daughter of John Hopkins, a sub¬ 
stantial farmer of the county of Lancester, in tlfo state of 
Pennsylvania, who for very many years represented his county 
in the Senate of Pennsylvania. Her ancestry was English. 
Their son, Augustus,, was appointed a Cadet of the United 
States Military Academy at West Point, from the District of 
Columbia, July 1st, A. I). 1822, continued as such till July 1st, 
1826, when he was graduated and promoted in the army, to 
Brevet Second Lieutenant of the Sixth Regment of Infantry 
July 1st, 1826, Second Lieutenant Third Artillery June 1st, 
1826. Transferred to First Artillery October 24th, 1826. 

Augustus James Pleasonton served in garrison at Fortress 
Monroe, Virginia, at the Artillery School of Practice in the 
years 1828 and 1827, and on Topographical duty, from June 
16th, 1827, till January 17th, 1828, and from June 14th, 1828 
till June 30th, 1830. Resigned his commission in the army 
June 30th, 1830. 

Ills Civil History. —Counsellor at Law at Philadelphia, 
Penn., since the year 1832. Brigade Major in Pennsylvania 
Volunteer Militia in the years 1833 and 1835, Colonel of 
Volunteer Artillery, of Penn., from 1835 till 1845, being 
severely wounded July 7th, 1844, with a musket ball in the 
left groin, while commanding his regiment in a desperate con- 
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Hict, with a formidable body of rimer-, armo 1 ,vit li mush* L-; 
and cannon, in Southwark, Philadelphia ommty, |Vuu. As¬ 
sistant Adjutant General and Pay nutter General of the state 
of Pennsylvania from December 11th, to < Amber lirfi, 

1839, during political disturbances ar I Cirri deira’, J Vte.. 
President of the Harrisburg, Portsmouth, Mounnov j tit ' 
Lancaster Lailroad Company, of Pennsylvania, in thC v.or 
1839 and 1840. 

His Military History, —Served during the Itchdimn 
the seceding states from the year .1801 till lmO as Primm r 
General of Pennsylvania Volunteer Militia. Appoiumd Mav 
10th, 1801, under an act of the Legislature of the suae of 
Pennsylvania, to organize and command a Volunteer Anne 
Corps of 10,000 men of Artillery, Infantry and Cavalry, m a 
Home Guard for the defence of the <mv *-f Philadelphia, 
Penn. 
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